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ELECTRONICS...career employment 


In Industrial Electronics, Radio and Television Maintenance, Broadcast 
Station Operation, Commercial Radio Qualification for Ships and Aircraft, 
Mobile Radiotelephone Communications, the experience and knowledge 
required to cope with jobs in any of these highly paid specialised fields, 
comes through training with the Marconi School. 

Only through following the correct syllabus of training can the know- 
ledge be gained to take full advantage of positions in any one of these 
high interest careers. 

Consult Australia’s oldest established and leading radio college. 
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SCHOOL O 


Please send me without obligation your prospectus. 
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IMPORTS v. DEVELOPMENT 


A S 1965 comes to a close, it finds the Australian electronics industry 

ill-at-ease, with production lines very slack indeed. During the past 
decade, the industry has filled Australian homes with new television 
receivers, radiograms, refrigerators and other appliances, to the extent 
that demand has understandably tape red off. The question which executives 
are now asking is: “Where do we gofrom here?” 


In N.S.W., the Electrical and Radio Development Association has 
formed a panel at executive level and is setting up a technical committee 
as well, to back the introduction of UHF FM broadcasting. The obvious 
thought is that it could provide a new outlet for the industry's pro- 
ductivity. Colour television is another possibility for the future. 


But the apprehension goes beyond mere concern with what next to 
tackle. It arises from the fact that, in an environment of vast electronic 
expansion, the Australian industry should be so heavily dependent on the 
entertainment market — or rather, on a mere share of it. As recent 
events have demonstrated, this exposes the industry to the effects of 
reckless retailing, reduces its dignity as a profession and tends to limit 
its technology to the leisurely, non-critical demands of consumer products. 
Time is likely to aggravate the position. 


It is admittedly not easy for Australia to keep up with the techno- 
logical progress of the large nations but we should be bending over 
backwards to keep the gap as small as possible. And the most obvious 
way of doing this, it would seem, is to involve the electronics industry, 
as a matter of deliberate policy, as deeply as possible in the nation’s 
defence and research efforts. 


The whole question has received, of late, a good deal of attention 
within Federal Parliament, though without much indication of outcome. 
One wonders, however. whether lack of foresight is confined to top Gov- 
ernment and Service level. It may well be that much of the pressure to 
patronise the import is coming, in the first instance, from engineers, 
advisers, and academics, who see no urgent connection between their 
particular requirement and the needs of national development. Industry 
itself may not be representing its case adequately. We all have a responsi- 
bility in this matter. 
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tated 


To keep pace with the ever- 
growing demand for Instrol hi- 
fidelity equipment and cabinets, 
we have acquired additional 
premises at 32 Glebe Point 
Road, Glebe. Just around the 
corner from our main Broad- 
day Store. The opening of 
these additional premises en- 
ables us to offer all audio en- 
thusiasts highly specialised 
sales and service facilities on 
locally made and _ imported 
audio equipment. Call and see 
the full range of Instrol cabi- 
nets and kits, together with In- 
strol Playmaster hi-fi amplifiers, 
tuners, speaker systems, etc. 


Parking is good—being one 


hour parking on either side of 
Glebe Point Road. Note the new 
Phone number 68-1171. 


Mr Grant Fisher will be 
giad ‘to demonstrate and 
discuss your audio re- 
ayirements at 32 Glebe Pt. 


ELECTRONIC COMPONENTS 


ely usual at BROADWAY 


The many and varied compon- 
ents required by hobbyists, 
technicians, students, etc., are 
available as usual at our Broad- 
way store. Here we cater for all 
popular circuits developed by 
“Electronics Australia’ (pre- 
viously “Radio, Television & 
Hobbies”). Technical books, 
test equipment, tools, and many 
other lines are always available 


ex-stock. By separ- 
ating our audio and 
components  activi- 
ties, we are now able 
to give you special- 
ised service on each. 
Components enquiries should be directed to Mr. 
Harry Johnson at Broadway Electronics Pty. Ltd., 
E.S. & A. Bank Building, Corner Broadway and 
City Rd. (opposite Grace Bros.). Phones: 
211-4224, 211-4244, 211-4213. 
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INSTROL SLIMLINE 
ENCLOSURES 


Designed on the 
D.P. principle for 
most makes of 
local and imported 
Bin, 10in and 12in 
speakers. 


INSTROL No. 450 CABINET 


A high chass. moderately priced cabinet 
which is designed to suit all types of 
imported and locally made amplifiers and 
players. Available in high quality Teak 
or Qid, Maple, etc. veneers. 

Price kit of Parts. 
Queensid. 

Maple £13 16 90 
Teak . £15 18 O Beas 
Built and polished. ee 


INSTROL-PLAYMASTER TUNER Mae e196 0 Ml 
Teak £22 16 Bin KIT OF PARYS .. .. £6 02 @O 
Plies ad chad | SU APN Mir ‘Se epanrs || ER 12 8 
n in . 
gice: Kit of Parts. Ae oy S 10in/42in Built and Polished £12 © © 


Built and Tested .. £26 10 


INSTROL No. 475 CABINET 


The latest in the Instro! range. Similar 
to the 450, but with section for tape 
deck or recorder. Write for illustrated 
Catalogue detailing the complete range of 
Instro! craftsman made audio furniture. 


Price Kit of Parts, 
Queensid. 


The amazing INSTROL 
PLAYMASTER BOOKSHELF 
SYSTEM 


Sound reproduction is 
unbelievable for so 
little cost. Write or 
call for descriptive 
price fist of al] Instrol 


xe Me It and Polished, Rapes nd se ; 
= ueens! of parts .. [el/- 
INSTROL-PLAYMASTER Queensid. sg eA 
No, 106 Amplifier-tuner Reet eee On o oe ane SEATING): 
mits Of) PALS nites othe es £48 5 ° (postage extra) 
Built and Tested .. .. .. £58 13 0 iat betel : 


No. 700 STEREOGRAM INSTROL-PLAY MASTER 
CABINET UNIT No. 4 STEREO AMP, / ska etEhto 
Price: Kit of Perts ..... £21 18 90 Kit of parts in .. £36 16 6 i 
iit sna Pollbiied 2 2. £3610 0 Built and Tested 2°. :. £46 18 0 C / HEADPHONES 
& “Amazing, feather tight 
(only 402). May be 


worn comfortably for 

hours. Freq. Resp. 30 
to 20,000 c.p.s. flat, with total harmonic 
distortion tess than 1 p.c. Will: suit any 
type of amplifier, 


£9/%18/6 (plus S/ postage). 


Write, phone or call tor tull detalis of 
any iInstrol-Piaymaster products. 


— — 
arnt babel ds 
We can supply Tee 
high quality 
metalwork and Wig 
labels" f t 
biavnaster ee Re. 
signs. 


PLAYMASTER 103 
GUITAR AMPLIFIER 

Originally described a ‘es 

“RL TV & H.” Octo- > ig aa eines ee 

ber, 1962, to Jan © MM EE 

vary, 1963, Avail- 

able as a complete 

kit, or special parts 

separately, 


INSTROL-PLAYMASTER 110 
TAPE AMPLIFIER 


TRANSISTORISED IGNITION 


All parts available to construct the 


REPLACEMENT PARTS 


We are distributors for the well 


a te Ry Poses Ny nleaneey we carry = very wide range known Cannon audio connec- 
ystem (CR. Poe of electronic components, and can supply : RS 
March, 1964 parts ex-stock for most ‘‘Electronics Aust.’ tors. All types available ex 
ee 3 - (and R. T.V. & H.'') circuits. All best stock including 3, 4, 6 and 
Price: Complete Kit. in- quatity brands are carried, such as Radio- 7 pin t . Price fi vail- 
i*) ypes e fist a 
cluding coil, £16/8/6. tron Valves, Ferguson Transformers, Ducon able 


Condensers and Pots., Philips and Ducon 
Resistors, Adcola and Scope trons, Hi- 
stab 1 p.c. Resistors, etc., etc. 

We wili gladly quote if you send us a 
detailed list of your requirements. _ 


ROFO Coil only, £5S/7/. 
Plus 5/ postage. 

When ordering please state 
whether 6v or t2v_ re- 
quired. 
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Antenna system 
for the FPQ-6 
radar installation, 
one of the most 
accurate radar 
tracking systems 
yet developed. 
Diameter of the 
dish is 29ft, gain 
51dB, beamwidth 
0.4 degree and 
tracking angle 
precision 0.005 
degree. Nominal 
range in space is 
32,000 = nautical 
miles, tracking 
being controlled 
automatically by 
the receiver or 
manually, if neces- 


sary. 


Rising from the flat saltbush plains of North-west 
Australia is the Carnarvon Tracking Station, a multi- 
million pound complex of electronic equipment. 

While it is playing a vital part in current space activities, 
its chief purpose is to assist in the most spectacular 
achievement of civilisation—the landing of a 


man On the moon. 


ITH the inception of the man-on- 

the-moon project, tracking stations 
were planned in strategic positions 
around the world within the latitude 
range of 35N to 25S. In the early stages 
a tracking station was built at Muchea, 
Western Australia, but this was too far 
south for subsequent stages of the pro- 
gram and plans were made for its re- 
placement by a new station sited at 
Carnarvon. 

By arrangement between the United 
States and Commonwealth Governments, 
the station was established and wholly 
financed by the National Aeronautics 
and Space Administration (NASA). The 
station is under the direction of the De- 
partment of Supply and is maintained 
and operated under contract by Amal- 
gamated Wireless (Australasia) Limited. 

The company fully staffs the station 
from its own resources, augmented by 
special recruiting campaigns in Australia 
and overseas. 

The major aim of the station is to 
form a vital link between the spacecraft 
and the Mission Control Centre in the 
United States during the manned space- 
flight programs. With both voice and 
teletype communication channels, the 
station can transmit in “real time” 
ground radar tracking and _ telemetry 
control data tg the Mission Control 
Centre. It also provides voice com- 


4 


munication and command capability dir- 
ectly to the spacecraft. 

In addition, day-to-day support. is 
given to the non-manned scientific mis- 
sions, such as Eccentric Geophysical 
Observatory (EGO) and Interplanetary 
Mecnitoring Platform (IMP). 


Valuable tracking support is also given 
to special missions such as Ranger, 
whose object was to relay close-up pic- 
tures of the moon to earth, and the now 
famous Mariner mission which gave the 
first close-up pictures of Mars. New 
launch vehicles and experimental] satel- 
lites are also accorded this support. 


The hub of the tracking station is the 
Telemetry and Control] building. In or- 
der to obviate interference and transmis- 
sion hazards, other groups of equipment 
are dispersed about the one square mile 
site area, but this building remains the 
station’s nerve centre. Apart from its 
administrative wing and crew room, it 
houses most of the telemetry receiving, 
data handling and communications 
equipment. 

When a satellite comes within range, 
it is first picked up by the Acquisiton 
Aids systems. These are two separate 
systems relying on radio transmission 
from the spacecraft beacon to fix its 
position. The antennas consist of an 
array of 18 small antennas /arranged in 


ELECTRONICS Australia, December, 1965 


> CARNARVON 
TRACKING 


», 


Wes. A oe 


STATION 


f 
' 


four quadrants. The phase difference. 
of the signals on arrival at opposing 
quadrants gives an output dependent on 
the pointing error. This is used to slew 
the antenna to reduce the error to zero. 
The Acquisition Aid can thus acquire 
targets without difficulty, and track them 
with an accuracy of about half a degree, 
The dual system is particularly im- 
portant for the Gemini project, which 
is an exercise in space rendezvous and 
docking. The separate Acquisition Aids. 
will each be able to track a space 
vehicle, even when the spacecraft are in 
similar orbits and in proximity to each 
other. — 
Immediately the Acquisition Aid 
systems have acquired the target, othe 
equipments may be “slaved” to it, 1.¢., 
they may use the Acq. Aid to point their 
antennas, and thus also acquire it. y 


The FPQ-6 radar system makes par- 
ticular use of this facility. This is one 
of the most accurate tracking radars yet 
developed, and is the major tracking 
equipment of the station. It has a 
range of 32,000 nautical miles with, in- 
credibly, an error of only six feet. 

When the target is acquired, the radar 
can be set to track it automatically; at 
the same time measuring range, azimuth 
and elevation, displaying these values on 
indicators, and converting them to tele- 
type for direct transmission to the com- 
puters at Control Centre in Houston, 
USS.A. 7 

The facility consists of a tracking an- 
tenna, transmitter, receiver, display con 
sole, range tracking system and data 
processor, It has three megawatts of 
RF power, an unambiguous range read 
out of 32,000 n.m., and a tracking ang 
precision of 0.005 degree. The antenna, 
a 29ft parabolic reflector, has a gain 
of 58dB and a beamwidth of 0.4 degree. 


The antenna is positioned by a hydrau 
lic servo-drive system controlled eithe 
by the receiver output signal or 
manual controls on the operator’s co 
sole with a choice of either joystick or 
handwheels. Ae 

A secondary radar tracking system is 
the Verlort. Although it has neither 
the range nor the accuracy of the FPQ-6, 
it is useful as a back-up and secondary 
facility to assist with the rendezvous 
and docking program. 4 

Once the spacecraft is acquired and 
tracked, the Command and Telemetri 
Systems come into operation. Voice com- 
munication between the astronauts and 
the station is controlled from a con- 
sole, operating on a _ two-way radic 
system on duplicated HF and ¥ F 
bands. : 

The major command and communica- 


tion task, however, is performed by the 
Digital Command System (DCS). In the 
case of a manned flight, the DCS en- 
ables the flight controller at the station 
to send commands and to load data into 
the spacecraft’s computer, In the case 
of unmanned flights, the system becomes 
the only means of communication. 
This has particular importance in the 
Gemini project, where the unmanned 
Agena vehicle will have to be 
manoeuvred close enough to the space- 
craft to achieve rendezvous. In order 
to effect such command, the Digital 
Command System is capable of storing 
in coded form up to 500 commands. 


New commands may be fed into the 
store by teletype received direct from 
the Mission Control] Centre, locally from 
paper tape or they can be inserted manu- 
ally at the DCS console. An intricate 
checking system is included, so that any 
errors in storing og transmitting are at 
once discovered and corrected. 


Commands are relayed from either of 
two duplicate 10 kilowatt transmitters, 
which, in turn, can be served by either 
of two steerable antennae, 


Radio transmission of data from 
spacecraft to station is received through 
the Acquisition Aid antennae. The Tele- 
metry System demodulates the RF sig- 
nals, producing an output in one of 
several coded forms. 


Typical information from a manned 
spacecraft would include measurements 
such as cabin pressures and tempera- 
tures, and astronaut’s temperature and 
cardiogram. Such information is dis- 
played immediately on consoles and re- 
corders in the control room and tele- 
metry rooms. 


The PCM/FM/FM or PAM Tele- 
metry System, depending on _ received 
code, separates out the hundreds of 
measurements from the one complex sig- 
nal. It is equipped to handle many 
different types of coding, so can receive 
telemetry from a wide range of space- 
craft. 

The computer is programmed to sel- 
ect certain measurements, and to trans- 
mit them immediately to the Mission 
Control Centre. It can also check auto- 
matically when measurements show un- 
expected changes or apparent danger 
levels. 

Still under construction is the newest 
equipment for the station. This is the 


' SER 
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Unified S-Band System, which is de- 
signed for the extremely long distance 


tracking of the moonshot. Technicians 
employed in this system have just re- 
turned from the NASA briefing course 
in the U.S.A. 

The equipment consists of a single 
30ft parabolic antenna, through which 
commands, telemetry, tracking data, etc., 
may be transmitted and received. In- 
formation obtained from the spacecraft 
is fed into receiver racks, which de- 
modulate and channel information to the 
appropriate sections within the system. 

Although the Carnarvon Tracking 
Station is specifically designed to assist 
in the manned flight programs, it has 
one important facility which has no 
commitment whatever to this project. 
This is the Range and Range Rate sys- 
tem, which is allied to STADAN (The 
Scientific Tracking And Data Acquisition 
Network). Its function is to provide 
range, range-rate (velocity) and angular 


Trevor Housley at 
the control centre 
of the Digital 
Command system. 
Through this sys- 
+, tem, data can be 
®@.. fed into a space- 
‘Seacraft’s computer, 
-*%or coded com- 
| =: mands issued rela- 
tive to maneouv- 
eres. The informa- 
tion is transmitted 
to the spacecraft 
through duplicate 
_10KW _ transmit- 
ters and antennas. 


data measurements from scientific satel- 
lites. 


It consists of a receiver-transmitter, 
parabolic S-band transmitting and re- 
ceiving antenna, and a cavity-backed slot 
VHF transmitting and receiving antenna. 
This system is intended to supplement 
existing satellite tracking systems and to 
improve upon present tracking 
accuracies, particularly for highly ellip- 
tical orbiting spacecraft. 


It acquires and tracks by transponding 
with the spacecraft to measure its range, 
range rate and bearing as a function 
of time. The bearing is obtained from 
the X-Y mounted S-band antenna, which 
provides accurate angular data. The 
spacecraft’s range is determined from 
the use of ranging side-tones, where the 
phase delay of these side-tones is directly 
proportional to the two-way distance be- 
tween the tracking stations and the 
spacecraft. 


Although a low-frequency tone ‘(e.g., 
8cps for 1900KM) is required for 
unambiguous range readout, present 
techniques of determining phase delay 
accurately are only about 1 per cent 
accurate. Using 8cps only, an (error 
of about 120 miles would therefore re- 
sult. The error decreases proportionally 
as the frequency is raised, ie., using 
100KC the error would be | only 
1,500/100 = 15 metres. The system 
therefore transmits a range of tones, 
using the lower frequencies to detect 
ambiguity and the highest frequency for 
accuracy. 


The range rate is determined by 
measuring the received doppler cycles, 
per unit of time to obtain the average 
velocity over that time interval. 


At the ranges expected, the signal 
would be very weak and noise would 
prevent demodulation. Individual filters 
are therefore used for each frequency 
component of the received spectrum, |The 
bandwidths required to eliminate noise 
(0.lcps) are so narrow that they neces- 
sitate the use of active filters utilising 
dynamic compensation from the inde- 


‘5 


| 
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pendently measured doppler. They 
second order phase lock loops, opti-. 
mised for minimum total dynamic vlna 
random error. 

Two separate RF channels are avail- 
able between the station and the space- 
craft. One channel is provided at S- 
Band (about 2500MC) for precision 


HIGH-PRESTIGE TAPE RECORDERS ite se, i dla he oe 


channel, having a broad beamwidth is at 

NOW AVAILABLE IN ALL STATES OF AUSTRALIA | I WHE (about 1S0MC) to provide fast 
f each pee a A o either the 

initrack or F transponder. “ 

___REPORT 4000S_ The equipment is designed to track 
FOR FIELD AND STUDIO WORK satellites areuiae either at very short 

. ranges or at distances increasing to the 

@ 4 speeds, twin track lunar orbit, with a range of 20,000KM, 

} @ Frequency response up to 20,000 cps Range may be measured with a typical 
@ 4.way power supply accuracy of plus or minus 25 yards, 
@ Stable speed in every position wee Le rate accuracy te third ae 
sured at plus or minus one third of a 

® Metal case in ever-ready leather bag mile per hole: The"aystene ae Senegal 
® |2 Transistors, 5in spool to track continuously 24 hours a day. It 


Bee sorovices Sp toa ter on such 

vehicles as the I and series, and 

ea ping ©) the launch phase of the Early Bird 
satellite, 

Pee New buildings scheduled for comple- 


UN IVERSAL 5000 s 8 i s iar, tion by the end of the year will house 


LLL the Jupiter Monitor and SPAN pro- 
FOR BUSINESS AND EDUCATION grams. These are both concerned with 
® Full dictating and transcribing 


research into radio activity within the 
outfit 

strongest source of radio emission within 
control 

Jupiter emission, it is hoped to gain in- 
15,000 cps The synoptic monitoring system con- 

from these is fed into a pair of lobe- 

phase-detector, giving an output propor- 


ranhen ies 
© kursigahe seemed aad playback ther than the sun, Jupiter is the 
® Automatic and manual level the solar system, This process is not 
yet understood but, by monitoring the 

e * 

; ; speeds, twin track i formation on this process and its effects, 
requency response up to and on the effects of Jupiter’s moon, 10, 
@ 10 Transistors, 6in spool ; sists of two Yagi antennas in tandem at 
DESIGNED FOR A V.IP.'S OFFICE | Gach end of a 2,000ft baseline. Output 
sweeping radiometers operating on 16.7 
and 22.2MC. This in turn is fed into a 
ROY A L § T EREO tional to the cosine of the angle between 
Jupiter and the baseline. The output and 


FOR THE CONNOISSEUR amplitude of signals are recorded, and. 
the information forwarded to Yale Uni- 
® 3 magnetic heads versity, the research body responsible for 


the monitoring system. 3 


@ 4 amplifiers, 2 speakers The purpose of the Solar Particle 


® 2 professional VU-meters 

®@ 4 speeds, 4 tracks 

® 20 transistors, 7in spool. 

® {1 functions, including multi- 
play 

@ Built in slide- projector control 


STEREO PERFECTION 


Full range of accessories available 
Users’ references guarantee performance 


STATE DISTRIBUTORS: 

N.S.W.: ATRAM PTY. LTD., 5 McLaren Street, NORTH SYDNEY, N.S.W. 
Telephones: 92-4177 (4 lines) 

N.S.W.: TOMLIN'S RADIO, 528A Liverpool Road, SOUTH STRATHFIELD, N.S.W. 
Telephene: 642-4215. 

VIC.; ATRAM PTY. LTD., 28 Wellington Street, ST. KILDA, VICTORIA 
Telephones: 51-4466: 51-4577. 

S.A.: KALLIN DISTRIBUTORS (WHOLESALE) LTD., 140 Gawler Place, 
ADELAIDE, SOUTH AUSTRALIA. Telephones: 8-717! (11 lines). 


W.A.: MUSGROVE'S LTD., 223 Murray Street, PERTH, W.A. ea AR > 
Telephones: 21-6611 (8 lines). Acquisition Aid consoles. In the lore: 


Q‘LD.: A. E. HARROLD PTY. LTD., 123-125 Charlotte Street, BRISBANE, Q'LD. ground is Clive Cross at the Agena — 


er console. Centre is Ed Goldsmith, — 
Telephone: 31-3081 (10 lines) while’ Aled’ Stevensén: ot poten ate 


Foe eae Bee aes Mas ASAE PAR GION EEN NEO SE ASC bea tue ot) the Gemini console. 
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lert Network (SPAN) is to advance 
nowledge of the action and occurrence 

high energy “particle” radiation, 
mitted at irregular intervals by the sun. 
his will have particular application in 
he Apollo moonshot, when the astro- 
auts may be in danger from bombard- 
ent by these particles. 


This system consists of an optical and 
radio telescope. The optical telescope 
ses a 6-inch quartz objective to collect 
ight. This is passed through a Lyot 
Iter which eliminates all but the red 
ight of hydrogen alpha. This is then 
plit to permit direct viewing, continuous 
onitoring by closed circuit TV, and 
hotographic recording. The is 
processed on site before forwarding to 
Spacecraft control centre. 


- The radio telescope consists of a 9ft 
parabolic reflector using a log-period 
feed at the focus. It receives simul- 
taneously on 5000, 3000 and 1500MC. 
These signals are recorded on chart and 
in digital form on magnetic .tape for 
computer readout. Once operations are 
commenced, both telescopes function 
semi-automatically, 

It is hoped that, from the information 

so received, prediction of solar flares 
and several hours warning of radiation 
burst may be obtained. 
In order to maintain contact between 
the site facilities and the Station Con- 
trol Centre, the station maintains an 
extensive communications system. An 
elaborate intercom system provides con- 
ference facilities between key operating 
personnel. 


Communications between the station 


and the Mission Control Centre in the 
U.S. are through either teletype or voice 
channels, thus maintaining an immediate 
and effective dual link. At mission times, 
telemetry information may be fed from 
the computer into the teletype circuit. 
Similarly, the voice circuit becomes an 
essential link during countdown and 
spaceflight. At other times, jt is used 
for briefing and discussion between the 
station and control centre. 

To supplement the vulnerable single 
landline link to Geraldton, a_ tropo- 
spheric scatter radio link has been 
established. This consists of two horn- 
fed parabolic reflectors operating at 
1000MC. By pointing the antennae at 


the horizon, facing in a direct line an- 
tennas 300 miles distant below the 
horizon, a small percentage of the total 
output can be received at Geraldton. It 
is picked up by the antennae after being 
refracted and scattered by the turbu- 
lent atmosphere at about 35,000ft. 

Being dependent on_ tropospheric 
(lower atmospheric) conditions, propo- 
gation is not always possible. How- 
ever, 98 per cent reliability has been 
achieved through the 72 information 
channels available in similar systems 
throughout the world. 

A further interesting communications 
link is with Woodleigh Station, 120 
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miles south and using unmanned radio 
relay equipment located at Gladstone. 
There, an experimental series of pat- 
terns to test visual acuity from space- 
craft have been laid out on Woodleigh 
Station. The communications engineer 
at the tracking station has evolved a 
VHF communications link for this pur- 
pose, using standard AWA FM car 
phones. Further research into the net- 
work is proceeding. 


A service basic to the efficient run- 
ning of the station is the timing system. 
The usefulness of all tracking and tele- 
metry information depends on an exact 
time tagging of the information acquir- 
ed. <A master electronic clock is syn- 
chronised with standard time signals 


ELECTRONICS Australia, December, 1965 


transmitted from WWVH, Hawaii. These 
signals are then used to operate other 
clocks throughout the building, include 
time indication marks on chart re- 
corders and provide synchronising pulses 
for equipment. 

The clock is designed around an 
oscillator vibrating at precisely 1 mega- 
cycle per second. It controls the clock 
to within five thousandths of a second 
in the 24-hour period and this in turn 
controls all other timing mechanisms at 
the station. 

The final facility is the powerhouse. 
Six 60-cycle generators provide power 
through two entirely separate distribu- 
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(Above): The radio frequency receivers 
. . . Dave Ricketts centre and Ben 
Ryan right. Signals from these 
receivers are de-modulated, distribu- 
ted and processed, as necessary, at 
various points on the station. 


(Left): The monitoring equipment for 

scientific satellites. In the foreground 

is Kon Tsiaprakas, with trial assist- 

ants Joyce King (centre) and Helen 
Smith (left). 


tion systems. One generates power for 
all the sensitive electronic equipment; the 
other is the service system generating 
power for normal station needs, e.g., air- 
conditioning and lighting. 

To operate and maintain at the station 
all these systems, Amalgamated Wireless 
(Australasia) Limited has assembled a 
staff of more than 100. The station 
director, a senior Public Servant with 
the Department of Supply, retains over- 
all supervision on behalf of the Gov- 
ernment interests. He is responsible for 
ensuring that the station is run in 
accordance with the specifications. of 
NASA, 


The AWA senior company represen- 
tative is responsible to him for the 
operations and maintenance of the sta- 
tion. He is assisted by the operations 
and maintenance supervisors and the en- 
gineers in charge of systems. The prin- 
cipal administrative officer heads the 
administrative and logistics section. 


The station provides employment for 
three classes of technicians, ranging from 
men with basic trade qualifications to 


(Continued on Page 73) 


ELECTRONICS in BRITAIN 


This article describes some of the new electronic and elec- 


by C. E. Goodison 


trical instruments currently being introduced into 
Britain’s meteorological office The new instrumen- 


tation ranges from a 


fast digital computer 


costing about £A500,000, to a small tem- 
perature bridge unit for use in automatic 


weather stations which 
about £A25. 


OMe of the new instruments have 
\/ been designed by the Meteorological 
Office, others have been designed and 
produced by manufacturers to Meteoro- 
logical Office specifications. 


Computer: The new computer, code 
named “COMET,” in the Meteorological 
Office, will replace an earlier type 
which has given good service in the 
past, but is proving too slow for some 
of the new programs now being 
developed by Meteorological Office 
programmers for forecasting and other 
purposes. The KDF9 is an extremely 
fast and versatile machine and should 
cater for all the many uses being 
planned for it by various departments in 
the office. These plans include widening 
the basis of the present daily weather 
forecast so that more data may be used 
and therefore greater accuracy may be 
achieved. At present the “numerical” 
forecast takes about 44 hours to pre- 
pare. With “COMET” this time will be 
cut to 20 minutes. Climatologists in the 
Meteorological Office will process and 
extract more data than is possible with 
the existing computer, and _ radiation 
records from new data loggers will be 
analysed very rapidly. 

Radar: The second generation of 
wind-finding radar sets is now being de- 
livered. These sets have twice the range 
of the old wartime radar now in use 
and incorporate auto-follow as a stand- 
ard facility. With such a performance 
these will enable wind velocities at alti- 
tudes up to 80,000 feet to be obtained. 
The new radars will be housed per- 
manently at upper-air sounding stations 
in U.K. and at overseas bases. The 
first, already delivered to the office, is 
now installed at South Uist in the Outer 
Hebrides where meteorological rockets 
are being launched to probe the weather 
conditions up to 200,000 feet. 

A network of weather radars for the 
location of precipitation is in the process 
of installation and at certain public 
weather centres throughout the U.K. 
3cM weather surveillance radars will be 
fitted. These sets should improve short- 
term forecasting of rain since they will 
provide the forecaster with a visual and 
easily interpreted picture of the progress 
of precipitation across his immediate 
area of responsibility. The first installa- 
tion will be atop the new high G.P.O. 
Tower in London to serve and be con- 
trolled from the London Weather Centre 
in High Holborn. 


costs 


Cloud Base Recorders: Electronic in- 
struments for measuring the cloud 
height have been in operation at many 
airfields throughout the world for some 
time and the Meteorological Office is 
extending their use in the near future to 
a large number of airfields in the U.K. 
This British-made device works on the 
triangulation principle and depends on 
the use of light interrupted at 900 cps 
for the detection of a light spot on the 
cloud base during night and day. The 
receiver is fixed and sighted vertically 
while the transmitter beam scans regu- 
larly over an arc from 8° to 85° from 
the horizontal. A tuned amplifier, plus a 
phase-sensitive detector provides  suf- 
ficient sensitivity to give a clear signal 
from a spot of chopped light which may 
be millions of times weaker than the am- 
bient daylight at the lead sulphide de- 
tecting cell. The record produced by the 
instrument takes the form of a series 
of strokes on an electro-sensitive paper 
chart which is moved along at three 
inches per hour, The strokes are made 
by a stylus which moves up and down 


the chart once a minute in synchronism | 


with the scanning searchlight. When 
cloud is present a voltage from the 
detector is applied to the stylus tip and 
marks the chart. 

The range of the equipment, normally 
50 to 4,000 feet is chosen to cover the 
cloud base height interval which is of 
immediate interest in aircraft operations 
near airfields. Five pilot production 
models have now completed more than 
60,000 hours of service and the validity 
of readings has been investigated by 
several methods, e.g., night cloud search- 
lights, pilot balloons and pilots’ reports, 
and found to be satisfactory. 


Automatic Weather Stations: The 
first production prototype of an auto- 
matic weather reporting system is on 
test at the Meteorological Office, Brack- 
nell. Various transducers are located 
at an experimental site some three miles 


from the headquarters building and the . 


fe. | 
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METEOROLOGICAL OFFICE 


“sender” is linked by a single telephone 
line to the receiver in the headquarters 
building. The meteorological elements 
being monitored include atmospheric 
pressure, temperature, wet bulb depres- 
sion (which in combination with tem- 
perature provides a measure of relative 
humidity), total rainfall, rate of rainfall, 
mean wind speed and direction, sunshine 
and visibility. The different transducers 
necessary to translate these parameters 
into voltages suitable for use by the tele- 
metering apparatus, have been developed 
by the Meteorological Office and ex- 
perimental models built and tested. Small 
numbers are now being made by con- 
tractors and will be available for pro- 
jects where voltages, linearly propor- 
tional to these various meteorological 
parameters, are required for display or 
input to other systems. 

One rather novel transducer is a sun- 
shine detecting device, which operates by 
rotating a dome with opaque sectors 
around a photo transistor. In bright sun- 
shine, the shadows cast by these sectors 
cause voltage waveforms to be produced 
by the photo transistor. These voltages 
are then fed to an electrical differentiat- 
ing circuit which produces small narrow 
pulses whose amplitude depends on the 
steepness of the leading edge of the 
waveform at the output of the photo 
transistor. When the shadows are suffi- 
ciently well defined a trigger circuit oper- 
ates a relay. This relay closure may then 
be used to provide a voltage input to a 
recorder thus giving a time record of 
bright sunshine. In the automatic station, 
it applies a voltage input to one of the 
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channels of the telemetry system. This 
device can replace the commonly used 
Campbell-Stokes recorder, 
sists of a spherical burning glass which 
concentrates the sun’s rays to burn a 
trace on a card. The card has to be 
changed daily. 

The telemetering equipment for the 
automatic weather station is being built 
commercially and will be connected to 
an ordinary G.P.O, subscriber’s line. The 
cost of the hire of a private line is thus 
avoided. It has a self-contained answer- 
ing equipment which includes a taped 
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Fog lifting into low stratus. 
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Typical records showing movement of cloud base. 
ELECTRONICS Australia, December, 1965 


which con- | 


CG 


announcement of station identification 
and other relevant information. This 
message precedes the telemetering tones 
which make up the meteorological infor- 
mation. 

At the instrument site a self-balancing 
multi-point potentiometer is connected in 
parallel with the telemetry transmitter 
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lifting and dispersing 


3 Papst outer rotor motors 
(Capstan motor 
hysteresis synchronous) 


' bay 4 se Low wow and flutter Silay a) 
Digital rev. counter SOW we (below 0.05% at 15 ips, 0.1 7 a ips, 
? | —< (ye ™ 0.15% at 33 ips, 0.25% at 13 ips) 


Deck switches oe are hin ee aN : —- Fast rewind 
interlocked — ft 2 Sco bu y ai (1200 ft. in 60 secs) 


Unique, reliable 
braking system 


4 tape speeds 
1%, 3; 74: and 15 ips. 


Reel accommodation © 
8+ in. dia. 


We have been accused... 


of hiding the light of one of RCA’s best lines under a bushel. So we have taken the 


hint and here it is in detail . . . a large illustration of the famous Brenell 4-speed 

ape Deck, so you can see at a glance some of its principal features. This deck is oe 
used on all Brenell models and there are versions available to take 103” NAB reels. Tene 
We also supply tape decks and matching amplifiers separately for building into your a 


own equipment cabinet. Post the coupon to RCA today for details of the Brenell range. 


THE BRENELL HI-Fi TAPE LINK 


As most owners of High Fidelity sound 
reproducing equipment will know, tape 
recordings cannot be made from the 
amplifiers and pre-amplifiers by simply con- 
necting a tape deck to the sockets marked 
record, a vital ‘Link’ between tape deck 
and amplifying equipment is required. 


MONO/STEREO—HALF TRACK (Record/ 
Playback)—GQUARTER TRACK (Playback). 
FOUR HEADS—EDGEWISE METERS. 


Designed for use with high fidelity 
stereo installations—adjustable attenua- 
tors on all input channels—dual con- 
centric recording/playback level controls 
— cathode follower output — 4-channel 
mixing on mono programmes — twin 
recording, twin playback pre-amplifiers— 
adjustable bias level—sound on sound 
facilities. 


Optional extras: Stereo power amplifiers 
and monitoring speakers. 


TYPE M SERIES 3 


MONO-HALF TRACK—THREE HEADS— 
RECORDING LEVEL METER. 


Separate record and playback heads— 
separate record and playback amplifiers 
—amoplifier frequency response 25-26.000 
c/s + 3dB—power output 2 watts r.m.s. 
—separate bass and treble controls— 
mixing of input signals—speaker monitor- 
ing whilst recording. 


recording amplifiers, ‘““‘Push-Pull’” Bias/Erase 
oscillator, twin playback pre-amplifiers and is 
designed for use with the Brenell three 
headed stereophonic tape deck, i.e., separate 
Erase, Recording and Playback heads (14 or 
V2 track stereos) and any make of High 
Fidelity amplifying equipment capable of 
supplying a signal level from Radio Tuners, 
Microphones, Gramaphone Pickups, etc. 


The Brenell Hi-Fi Tape Link contains twin 
| 


Mail this Coupon to your nearest RCA dealer for further details. 
Please send me detailed literature on: 
{ ] Brenell 4-speed Tape Deck | STB 2 Brenell 


{| Brenell Mark 4 Type M Series 3 [_] Brenell Hi-Fi Tape Link 


Sole Distributors: 


RCA OF AUSTRALIA PTY. LTD. 


An associate Company of Radio Corporation of America 


SYDNEY: 221 Elizabeth Street. 61.8541. 
MELBOURNE: 2 Stephenson Street, Richmond. 42 4586. 
BRISBANE: 173 Ann Street. 27884. 

PERTH: 280 Stirling Street. 28 5057. 
ADELAIDE: Newton McLaren Ltd., Leigh Street. 51 0111. 


Name of Company 
Type of Business 
Address 
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and is used to give a continuous record 
of all parameters. It also records any in- 
terrogatory calls made. This continuous 
analogue record will be used by clima- 
tologists whereas the telemetered infor- 
mation will be available on demand for 
synoptic purposes. 


Digital Loggers:—A form of recording 


now being introduced is 
a data logging equipment with a 
punched tape output. This equipment 
which is being installed at many meteor- 
ological observatories, is an automatic 
data logger based on electronic multi- 
‘point recorder. The twelve available in- 
puts will normally be connected to solar 
‘and terrestrial radiation detectors in 
addition to the more usual transducers. 
As the recorder cycles round the differ- 
ent channels a digitising device attached 
to it drives a tape punch which then pro- 
duces a paper tape record amenable to 
‘machine processing to produce mean 
values, extremes, etc. 


Radio Sondes:—Most of the equip- 
ments described above are used in com- 
paratively small numbers but one activity 
in the Meteorological Office that utilises 
a considerable amount of apparatus is 
the sounding of the upper air by balloon- 
borne radio sondes, This is a small tele- 
Metering radio transmitter which trans- 
mits data on pressure, temperature and 
humidity. The present radio sonde 
stemmed from a wartime design and is 
soon to be replaced by a new version 
which will be much easier to integrate 
with automatic ground receiving equip- 
ment. This ground equipment has been 
automated only within the last few years. 


_ Automatic Meteorological Message 
Sender:—The life blood of meteorology 
is obviously communications and apart 
from facsimile, now extensively used, 
nothing very new in communication 
equipment has been introduced until re- 
cently. A new automatic message sender, 
which will enable teleprinter messages to 
be sent, at high speed, by an unskilled 
operator, has now been devised. The 
first production batch of these machines 


apparatus 


Scatte ring 
Zone 


Recording 
Unit 


Operation of cloud base recorder. The 
pulsed at 900 cps and swept regularly 
cloud base is measured by triangulation, 
mitter and receiver, and 
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TEMPERATURE SENSING CAPAC 


ployed for monitoring tempera. 
tures at high altitudes, and these have = * 


mostly relied on resistance thermo-~ 


| meters. A capacitive system has now. 


been developed for temperature moni- 
toring in meteorological applications, 


such as in radio-sondes, which involves - 


the use of ceramic wafer capacitor with 


a di-electric possessing a high tempera- 
The | 


ture coefficient of permittivity. 
capacitor serves as the tuning element 


in an audio-frequency oscillator which — & 
modulates the carrier of a telemetry — 


transmitter. 


| This new component has been de-* 
signed as part of a project carried 
British ~ 


out under contract to the 
Meteorological Office. The manufac- 
turer has found that, by appropriate 
design of the permittivity-temperature 
characteristic of a ceramic dielectric 
it is possible effectively to obtain 
linear response of the output frequency 
with temperature over the required fre- 
quency range which extends from 
minus 90 deg. to plus 50 deg. C. 

In meteorological applications, it is 
the lower temperature ranges which 
are of the greatest importance. How- 
ever, by appropriate formulation of the 
dielectric composition, it would be pos- 
sible to extend the system into higher 
temperature ranges with a possible 
limit of about 300 deg. C, 

A mounted temperature sensing 
capacitor is shown above. The element 
is in the form of an electroded ceramic 
wafer to which leads are attached by 
soldering thin connecting wires to the 
electrodes. The ceramic is suspended 
by thin nylon threads within a Perspex 
frame having plug-in terminals. In 
order to obtain the necessary tempera- 
ture response and other characteristics, 
ceramic composition of barium 
strontium titanate/stannate with a curie 


Cloud 


Modulated Beam 


Transmitter 


MO 
CLOUD BASE 
RECORDER 


light beam from the transmitter is 
over an 80 degree arc. Light from 
using known distance between trans- 
angle of the beam. 
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point of minus 120 deg. C. was used 
for the element. Variations of the con- 
stituent ratios enable the manufacturer 
to produce the component so that it 
conforms accurately to the desired 
capacitance relation and to give the 
requisite room temperature value 
which, in the case of the present de- 
vice, was set at 6000pF. 

An important feature of the capaci- 
tors is low sensitivity to ambient humi- 
dity changes. It is possible, by suitable 
manufacturing processes, to obtain a 
high-density wafer which, when coated 
with a very thin protective film, 
results in an element showing tem- 
perature errors of only 0.3 deg. to 0.5 
deg. C. for an ambient humidity varia- 
tion of from 30 per cent (room heat) 
to 90 per cent (room heat) at 20 deg. 
Cc 


For meteorological applications, any 
errors due to thermal radiation must 
be low and, in experimental elements, 
this has been achieved by means of 
reflective metal layers applied over the 
resin coating of the ceramic wafer. 
(R. G. Atterbury, Editor, “Electronic 
Components.”) 


is about to be delivered by the manufac- 
turer. When in use it is hoped that these 
tnessage senders will eliminate errors of 
transmitted messages which can be very 
troublesome, particularly when applied 
directly to automatic plotting and simi- 
lar equipment. 

Satellite Ground Station:—A satellite 
ground reception station is now being 
built at Meteorological Office Head- 
quarters in Bracknell, It has been de- 
signed and built by the Meteorological 
Office and will be used to receive nar- 
row-band facsimile pictures of cloud- 
cover in the neighbouring area, origina- 
ting from American weather satellites. 
This station is being constructed to re- 
ceive cloud cover pictures of a different 
type from those of earlier weather satel- 
lites which could only transmit to cer- 
tain American ground stations. An as- 
sessment of their use in routine meteoro- 
logical forecasting will be made when the 
Bracknell station becomes operational. 


_This account of some of the new ad- 
vanced equipment which will soon be in 
routine use within the Meteorological Of- 
fice must, for reasons of space, ignore 
many specialised devices such as water 
vapour and zone sondes, Doppler radar, 
aircraft instruments, etc., many of which, 
today, are finding application in research 
programs as opposed to the use in day- 
to-day routines.—(“Wireless World.”) f& 
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This ‘IBM Agent’s Desk Set is similar to, but not the 


same as, the type to be provided for Qantas. 


Such a set 


will allow an agent anywhere in the world to interrogate 
the Sydney computer for status information on all flights, 
and receive an answer in seconds. 


ANTAM is being installed in two 

phases. Phase one, to be completed 
by the end of 1966, will provide a 
completely automatic telecommunica- 
tions switching system and a seat control 
system for the Reservations Department 
in Sydney. Phase two is a long-range 
venture, and will bring full automation 
to the Reservations Department. 


The Qantam system will employ three 
separate IBM System 360s, which, how- 
ever, will be interconnected. The com- 
puters, or CPUs (Central Processing 
Units) shown in the diagrams, are the 
2030 unit. These use micro-miniaturised 
solid state logic technology. One unit 
will be for telecommunications, one for 
reservations, and the other for routine 
data processing. 

In addition to handling messages to 
and from Sydney, the communications 
computer will also handle messages 
between associated stations around the 
world which use Qantas Sydney as a 
relay centre. It will do this by elec- 
tronically reading the address on the 
message and automatically transmitting 
it to its destination. All this will be 
done in a fraction of a second. If the 
route line is engaged the message will 
be stored on a magnetic disc until the 
line is disengaged. 


PRIORITY RECOGNITION 


Special signals indicating a priority 
of messages will be recognised by the 
computer. When this occurs, messages 
with greater priority will be transmitted, 
while routine messages will be stored 
until priority message transmission is 
completed. The computers will be able 
to process up to 100 received messages 
per minute. 

The reservations computer will handle 
incoming reservation messages. These 
will be automatically fed into the com- 
puter, which will initiate the required 
action and generate any necessary reply. 
This computer will store, on disc files, 
a complete record of flights for 12 
months ahead and will hold up-to-date 
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information regarding the availability of 
seats and the names of all the pas- 
sengers. Phase one will also handle the 
ordering of special diets and other 
matters such as the need for a bassinet. 


Phase two will see the complete take- 
over, by the reservations computer, of 
all aspects of reservations and provision 
of a push-button system of bookings. 
It will even handle hotel reservations 
and car hire. 

Under the phase two system a cus- 
tomer in New York who wants to book 
a seat on a flight from Sydney to Hong 
Kong will refer the matter to the booking 
clerk in New York. This officer will 
use a small keyboard unit to ask the 
computer in Sydney whether seats are 
available for that flight. The computer 
will search the records in a fraction 
of a second and its reply will be dis- 
played on a screen attached to the 
clerk’s keyboard unit. 


If a seat is available, the passenger’s 
name and other necessary details will 
be transmitted through the keyboard by 
the booking clerk. On receipt of this 
information, the computer will record 
the reservation, updating the files in the 
process. Thus, if this was the last avail- 
able seat on the flight, a similar request 
from, say, London a few seconds later 
would find the flight “not open.” 


In such an event, the computer will 
instantly search its files for alternative 
flights on the same route, and offer 
these to the customer. If the customer 
is particularly anxious to travel by the 
original flight it will put him on a wait- 
ing list against the posibility of a can- 
cellation. If a cancellation does occur, 
the computer will immediately refer to 
the waiting list, select the first customer 
in order of priority, up-date the flight 
list, and notify the booking office from 
which the inquiry came. 

Phase one or the automatic tele- 
communications system of Qantam will 
be capable of handling over 6,000 mes- 
sages per hour. 

The complete phase one telecommuni- 


BOOKING AN 
AIRLINE SEAT 


PART TWO 


The volume of messages handled by an 
international airline—such as Qantas—is so 
great, and growing so rapidly, that 

it will soon be beyond the capacity of human 
operators to handle it. To forestall this: 
situation Qantas has embarked on a plan for a 
fully computerised communications and 
reservations system, called Qantam. 


By Calvin Walters 


cations system is shown diagramatically 
in the accompanying panel. Posmaster-) 
General’s (P.M.G.) and Overseas Tele- 
communications (O.T.C.) lines are 
coupled to the computer by means of 
three IBM 2702 transmission control 
units. These permit attachment of multi- 
ple lines to the computer, each control 
unit handling up to 31 lines for simul- 
taneous acceptance of data for the 
computer. 


Two of the 2702 transmission control 
units will be in operation at the same 
time. The third will be a standby unit 
to be used in case of breakdown. Thus, 
as each unit will handle 31 communi- 
cation lines, 62 such lines can be 
operated simultaneously into and out of 
the computer. 


MULTIPLEXING ; 


This is possible because the conpiien 
can “read in” or “read out” information 
at a very much greater rate—about 150 
times—than it can be handled by a 
teletype circuit. Thus, with a suitable. 
multiplexing circuit, it can accept infor- 
mation from a large number of lines 
all operating simultaneously. 


The multiplexing is achieved by using 
a sampling technique in conjunction with 
a delay line. The delay line is a length 
of nickel-steel wire with a magneto- 
strictive transducer at each end. The 
transducer introduces the electrical 
impulse as a sonic pulse at one end 
of the wire, and the pulse travels along 
the wire at a definite rate, eventually. 
arriving at the second transducer. This 
converts it back to an electrical impulse, 
which is amplified and then fed to the 
first transducer again. Thus the informa- 
tion goes around the loop continuously, 
and is thus stored, or “delayed” for as 
long as may be required. 

The sampling mechanism looks at 
each line in turn—for a very brief 
period—notes the condition of the line 
(i.e, whether a “mark” or a “space”) 
and passes this information to the delay 
line where it is stored as already 
described. It then moves to the next 
line, notes its condition, and repeats the 
process. In between sampling one lin 
and the next, sufficient space is lef 
on the delay line to accommodate fiv. 
information “bits,” or one teletyp 
character. 
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‘for each hit, 


core memory. 


After all the 31 lines have been 
sampled there will be 31 “sections” or 
“blocks” on the delay line carrying one 
“bit” of information. All this informa- 
tion is held in the delay line by sending 
it around the loop again and again until, 
after a prescribed period (actually about 
20 cycles of the delay line), the sampling 
mechanism again samples each line 
sequentially. If the state of any ‘line has 
changed, this represents another Spitz 
of information, and this is added to 
the previous bit in the section of the 
ie line representing that particular 
ine 


This process continues until one of 
the blocks is filled. This block is then 
discharged into the computer. The 
important point to note here is that this 
discharge of information takes place in 
a fraction of the time that it took 


ito acauire it from the incoming tele- 


type line. The reason for this is that 
each bit presented by the line was 
sampled for only a small fraction of 


its total duration, thus creating a new: 


set of pulses, very much smaller than 
the original. And by reason of the 
sampling technique. these remain closelv 
svaced so that the total duration of 
the whole character is also reduced. 


ADDITIONAL DATA 


At the same time as this transfer 
occurs, information is added which tells 
the computer from which line the parti- 
cular character came, whether this parti- 
cular line is currently on “letter shift” 
or “figure shift,” plus a check “bit” to 
check the accuracy of each character. 


While this is a complex operation 
which. even in simplified form, takes a 
long time to describe. it is all performed 
at very high speed. The teletype charac- 


‘ters arrive relatively slowly, a typical 


sveed being about 30mS (milliseconds) 
or 150mS for a five-bit 
character, By comparison, the same five- 
bit character as stored in the delay line 
will occupy only 2uS (microseconds) and 
can, therefore. be discharged into the 
computer in this brief period of time. 


As the messages are fed into the 
computer they are stored in a magnetic 
The computer analyses 
each message, checks it for character 
errors and, if there are any, will pass 
it on to a communications office for 
further action. If not, it wil] examine 
the message address, and take the 
necessary action to redirect it. 


From the computer the message record 
is passed to one of two 2841 file control 
units. These units control the mechanism 
of the 2311 magnetic disc storage unit. 
They provide complete control of the 
transfer and data checking between com- 
puter and the 2311 storage unit. They 
also execute commands to search stored 
indexes, directories and tables. 


The message is now passed into the 
2311 disc storage file units. There are 
four of these. One is a master file, one 
is a copy and there are two spares.The 
magnetic discs are about 15 inches in 
diameter, suitably spaced from one 
another, and stacked in groups of six. 
In appearance they look like the racks 
of records in a juke box. A read/write 
head is inserted between the discs so 
that characters can be written or read 
on both sides of the discs. The head is 
moved back and forth across the disc 
to select required track, while the disc 
revolves to provide the read/write func- 
tion.- 

Each pack of six discs. can carry up 


to 7.3 million characters. Average access 
time for the extraction of data is 85 
milliseconds. The purpose of storing the 
message on a disc file is to facilitate 
subsequent processing, and transmission. 
The file will retain all messages received 
or transmitted for a period of 24 hours. 
This period will, of course, be reduced 
as the volume of mescages is increased, 
but it is estimated that even in 1976 
the file will still be able to hold mes- 
sages for two hours. 


The message processing referred to 
above is broken down into three cate- 
gories. (A) Messages addressed to Sydney 
{B) Messages to be relayed, and (C) 
Messages addressed to reservations. For 
messages addressed to the Sydney area 
(other than reservation) the computer will 
refer to an address directory held in its 
memory. The correct circuit will be 
selected and the message will be trans- 
mitted to the receiving point where it 
will be printed out. Subsequent distribu- 
tion will be by hand. 


For me-sages which have to be relayed, 
the computer first determines that there 
must be such a relay. It then adds a 
new message serial number, a standard 
heading and ending and gives it a priority 
called a queueing designator. Thus, as 
a particular outwards. circuit becomes 
free the appropriate messages are sent 
out according to their positions in the 
queue. 


The computer can deliver messages to 
each outgoing circuit simultaneously. For 
this function the 2702 controller provides 
a form of reversed multiplexing. Broad- 
ly, it functions in re- 
verse, to enable the 
messages to be fed 
out of the computer 
at a high rate, stor- 
ed. and directed to 
the appropriate line 
at the correct speed. 

Messages addres- 
sed to reservations 
control for booking 
or cancelling seats, 
will be passed on by 
the communications 
system computer to 
the reservations 
computer as shown 
by the dotted lines 
in the diagram. This 
computer will pro- 
cess the message. 
Conversely any mes- 
sages which have to 
be transmitted from 
reservations will be 
sent to the com- 
munications com- 


we 


A block diagram 


y 


MAGNETIC DISK DHIVES 


of the Qantam a im 
system, showing See 

the three main 

sections; Com- a 
munications, Res- 


ervation and Com- 
mercial, and how 
these are inter- 
connected. The 
2702 units in the 
top left corner en- 
able a large num- 
ber of incoming 
lines to be 
handled at the 
same time. 
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COMMUNICATION SYSTEM 


puter and automatically cispateees to 
the destination. 

In the event that the coniputer be- 
comes “stuck” with a message which it 
cannot route correctly, it will reject it 
to a communications controller who will 
determine the action necessary and re- 
enter the message into the system. This 
could arise if, for some reason, a wrong 
address was given. Other factors also 
could bring about this condition. It will 
be possible to re-run a message during 
the 24 hour storage period in order to 
check information, if required. 

As far as communications are con- 
cerned we may summarise the sequence 
of operations within the various units 
as follows. A message from a communica- 
tion line enters the 2702 transmission 
unit, from which it passes to the 2030 
central processing unit, the computer. 
After analysis it passes to the 2841 file 
control unit then into the 2311 magnetic 
disc file storage unit. 


The message is stored in the 2311 file 
unit in the “queue” according to its 
priority. When the computer or central 
processing unit finds that there is a com- 
munications line free for the transmission 
of an outwards message it examines the 
2311 disc file, finds the message for. that 
destination with the next priority in the 

“queue,” seizes upon it, and sends it out 
through the 2702 control unit and thus 
to the communications line. 


The time-consuming techniques. at 
present in use at the Qantas Reserva- 
tions Centre and described in the first 
part of this article will be eliminated 


CARD 


CONTROLLER stan READER 


ee 
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The Quantam system will employ three separate, but interconnected IBM 


System 360s. 


A 360 Model 30 similar to the one shown here will provide a 


telecommunications system and a seat contro] system for the Reservations 
Department. 


by the Qantam system. The availability 
of all seats on every passenger flight 
controlled by Qantas Sydney, will be 
kept up to date within the computer. 
During phase one, flight status informa- 
tion will be teletyped to various booking 
offices at regular intervals. With the in- 
troduction of phase two, this information 
will be available instantly, on demand, 
to any booking clerk, anywhere in the 
world, who is equipped with the neces- 
sary desk set. 


RESERVATION STORAGE 


The disc storage files in the 
seat reservations section will hold a vast 
amount of information referring to 
flights and passengers for Qantas and 
associated carriers. This will be avail- 
able for immediate access. One 2311 
disc storage unit in the seat reserva- 
tions section will keep an inventory of 
flights, and the seats available in first 
and economy classes for every flight, by 
Qantas and associated carriers out of 
Australia. Also records for flights in- 
wards from the East and the Pacific 
Islands will be kept. 


Another 2311 disc storage unit in the 
seat reservations section will keep 
a record for 12 months in advance, of 
the names of passengers who hold book- 
ings for seats. This file will also keep 
a waiting list for every flight, and de- 
tails of passengers’ special requirements 
referred to earlier. 

During the first phase all the offices 
of Qantas in Australia and overseas will 
be served by the teletype machines as 
at present. During the second phase the 
Australian offices will be provided with 
desk sets as previously mentioned — 
these will gradually be provided in Qan- 
tas offices throughout the world. 


The largest computer in the Qantam 
system will be that in the commercial 
data processing section shown diagra- 
matically in the accompanying panel. 
This will replace a computer now in 
operation at Mascot, for processing com- 
mercial and industrial functions within 
the company. It will consist of a central 
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processing unit, three IBM 2311 magne- 
tic disc drives, six magnetic tape units, 
a high speed 1100 lines per minute 
printer, a unit for reading and punching 
cards, and tape and disc control units. 

In the Qantas organisation there are 
about 160,000 essential spare parts scat- 
tered at various points throughout the 
routes flown by their aircraft. These 
parts are needed to keep the airline’s 
fleet of Boeing V-Jets and Lockheed 
Electras in the air. About 20,000 of 
these parts are wanted every week. It is 
the job of this computer to supervise 
the inventory of theses spare parts. The 
location of every part will be known, 
as well as the number of hours it has 
been in use. The latter is important, 
because many parts have to be with- 
drawn from service on a strict time 
basis. 

The commercial data processing sec- 
tion will process data necessary for the 
analysis of labour and material costs. It 
will maintain personnel statistics, pre- 
pare payrolls, control all aspects of 
revenue and expenditure, and pro- 
cess data for use in scientific studies. 

The Qantam system provides for suffi- 
cient stand-by in the event of failure 
of any piece of equipment. This is im- 
portant as the communications and 
reservations department is required to 
operate 24 hours a day. The communi- 
cations section will be given top opera- 
ting priority as messages are flowing at 
all times and equipment must be avail- 
able to handle them. 

Interconnection of the computers will 
be a feature. When required, communi- 
cations processing can be switched over 
to the reservations computer by the 
operation of two push buttons. The in- 
terconnection of files and control units 
will allow either computer to have access 
to information immediately. The func- 
tions of the reservations computer will 
then fall to the commercial computer. 
Standby power for the system will be 
provided by a system of batteries and 
motor alternators to cater for any fluctu- 
ations or interruptions to the city elec- 
tricity supplies. 
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This standby system is, in itself, quite 
a large undertaking and represents a 
large proportion of the capital cost of 
the whole system. A computer, and par-— 
ticulary the delay line portion of it, is 
extremely vulnerable to power breaks, 
even very brief ones occupying no more 
than a fraction of a second. : 

For this reason the emergency supply - 
must be a “no-break” system; there is 
no time to switch from one supply to 
another. As a first step towards complete — 
reliability, the mains supply is derived — 
from two separate sub-stations; the com- : 
pany’s own and an independent one. 
Further there are two lines from the 
company’s station, 
other station, making three in all. Thus, 
nothing short of a major supply break-— 
down would deprive the system of power. 

However, should this occur, the 
system is wel] prepared. At all times, 
the whole computer system, including 
vital air-conditioning, is operated from 
a pair of motor generator sets, each © 
delivering 415V AC with a capacity of © 
40KVA. A third such unit is held as 
a standby and, for good measure, any 
ONE of these units can carry the full — 


1 


and on from the 


, Te es 


ital t 


load. 
DC SUPPLY 


Input to the motor generator sets is 
240V DC derived—normally—from the 
mains via a transformer and rectifier 
system. This section is duplicated as a 
further precaution. Across this 240V _ 
DC circuit, but isolated from it by a_ 
diode, is a 240V battery of accumulator © 
cells, kept fully charged by a separate 
charger. Again, the system is duplicated, . 
there being two battery banks and two — 
chargers. : 

Should a power failure occur, power — 


will immediately flow from the battery — 
bank, via the diode, to the motor section — 
of the motor generator set. As far as _ 
the latter is concerned, it will not even ] 
be aware of any change and the whole 
system will continue to run without even f 
the briefest interruption. A 
Each battery bank will run the system : 
for one hour, giving a total of two — 
hours protection. Statistically, this is far 
longer than is ever likely to be needed. 
Naturally, al] this, plus additional 
buildings, etc., and the rental of the 
computer equipment, costs a lot of 4 
money. Phase one will involve an expen- — 


-diture of £190,000 in capital cost, plus 4 


£240,000 a year in computer rental. 
Phase two will involve a _ further 
£50,000 in capital cost and an additional — 
£200,000 a year rental. Although this j 
seems a lot of money, it is expected a 


that the expenditure will be more than 


T° RE 


offset by the increased revenue result- 
ing from the real-time efficiency of the — 
computer system. 3 

Before closing this article it is worth | 
mentioning that a large chain of 550 — 
motels located across the United States — 
of America uses a computer system for © 
bookings. This is the Holiday Inn net- | 
work. This network is expanding very 
rapidly, with a new location installed — 
into the network approximately every 
three days. ; 

In this particular system, a large solid | 
state message switching unit is located — 
in Memphis, Tennessee. Teletype termi-— 
nals, modified to include solid state logic — 
units, are located in all the Holiday 
Inns. A traveller can make a reservation — 
at any other Holiday Inn in the network 
before leaving his current location. The 
accommodation inquiry is keyed in on 
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Although released in Australia only five 
months ago, “Studio Series’’ Celestion 
speakers have already become best-sellers. 
Reviewers throughout the world have given 
these fine zeproducers ‘“‘rave’’ notices . 
these wide-range co-axial units are worthy 
of the most advanced high fidelity system. 
Speakers of similar quality and price in 
the U.K. are usually twice this price in 
Australia! 


SPECIAL STEREO OFFER! 


Pioneer SMB-161, Stereo amplifier AM/ 
AM/SW tuners, Dua] 1010 hi-fi turntable, 
two 8in Goodmans wide range 
loudspeakers. All brand new £ 
and guaranteed .. .. .. .. 


KELLY SPEAKERS 


The name Kelly and loudspeaker quality 
afe Synonymous. Encel Electrics are Kelly 
distributors . . This is why the price is 


lower than ever. The tee 

Wi 12in bass unit Ss £19/10- 

And the famous Kelly 

aeres tweeter (Mk. ID se 
BOS £19/10 

This renowned | “tweeter is the most effec- 

tive treble reproducer ever released, 


regardless of price. 
Crossover to match : £4/ 10/ he 
DICTATING MACHINES IN STOCK 


Stenorette, Philips, Geloso, etc. 


LEAK “STEREO” 30 


Now can be the best time to change your 
Fore amplifier to solid state equipment. 

The Leak Stereo 30 is smaller, lighter and 
more reliable—and the Encel trade-in price 
will delight you. Write straight away for 
your price! 


TAPE RECORDERS 


Warehouse stocks at the moment include 
the new OKI FT2020, the REVOX G36, 
TANDBERG model 64 and 74B, Brenell, 
Akai M8, 707, X4, Philips EL3548, EL3549, 
EL3300, National 7038, 705, 7558. Sony 
200, 357/4, $00a, Grundig, Ferguson, Tru- 
vox, Geloso, Manufacturers agreements for- 
bid advertising prices. Please write now 
for your personal quote. If the recorder you 
require is not listed, it's probably in stock. 
Write now! 


TURNTABLES NOW IN STOCK 


Orpheus, Labcraft, J.H., Lenco, Garrard, 
Thorens, Dual, etc. 


THE LUX SQ11—SOLID STATE STEREO 
AMPLIFIER 


Throughout Australia customers report out- 
Standing results with the SQ11. Twenty 
watts output in each channel, 4 mV input 
sensitivity, scratch and rumble filters, loud- 
‘ mess control and separate bass and strane 
controls are major features, Come 

new auditorium at 431 Bridge O74 67 
mond and hear 

remarkabis 


stereo amit £69 ih 0/ & 
fier. Only es 
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available 


in Australia! 
STANDARD ''12" MODEL (X1512 


With a conservative frequency response of 
30-15,000 c/s. the CX1512 is rated at 158 
watts r.m.s, Crossover frequency is 4 kc’s, 
impedance 15 ohms. Two voice coils, com- 
pression type tweeter, 


£19/10/- 
CELESTION "DITTON 10” 


Please see our separate advertisement in 
this issue, The ‘Ditton 10°’ is the most 
advanced compact speaker system! 


WHAT IS AN EMO! 


Everyone is familiar with an EMF .. . 
but what is an EMQ? Our mail order 


department procedure has been stream- 
lined in order to give you better than ever 
mail service. Ask for an EMQ .. . an 


Encel Mail Quote. No matter what you 
want, even if it is-not listed, we will give 
you an EMQ with alacrity. Spend five- 
pence On a stamp and save a fortune! 


UNIGUE ENCEL STEREO SYSTEM WITH 
5 SPEAKER ENCLOSURES 


If you wish to purchase a complete stereo 
system at budget rates, this outstanding of- 
fer muSt interest you, Included are the 
Star SA30 stereo amplifier — 10 watts 
RMS each channel, Labcraft 643 turntable 
fitted with B and O stereo diamond magnetic 
cartridge, two ‘‘Encel-ette’’ § speaker sys- 
tems with oiled walnuy or teak cabinets. 
Each speaker system employs £ 


four 6%in speakers and one 

2'Ain tweeter . 

The new model Encel X1212 stereo ampfi- 
fier may be substituted without additional 


KEF SPEAKERS 


The new model KEF ‘‘Celeste’’ with the im- 
proved KEF super-tweeter is now in our 
showrooms, HF performance is consider- 
ably improved with the new treble unit. 
Check our price now on this remarkable 
wide range system. 


THE NEW ENCEL X1212 STEREO 
, AMPLIFIER 


A completely new Xi212 Encel amplifier is 
now available — with new features includ- 
ing improved design and performance. 
Many hundreds of the previous model were 
sold — now the Xi212 is better than ever! 
12 watts output each channel, 30-50,000 c/s 
frequency response, input sens, 4mV. _ Al- 


though the specifications 
improved the ‘ 


have been 
AMPLIFIERS NOW IN STOCK 


price is still 
LEAK, Truvox, Pioneer, Lux, Trio, Encel, 
etc, 


DELUXE 12” MODEL CX2012 


Power handling capacity is 20 watts r.m.s.. 
frequency response is conservatively quoted 
at 30-18,000 c/s. Electrical crossover fre- 
quency is 4 kc’s. The sound quality repro- 
duced by the CX2012 makes this Celestion 
unit popular in professional studios. 


£29/10/- 


See the reviews in April 


“Gramophone” 
(p, ant? and June 


Hi-Fi eae (p. a2). 


EXCLUSIVE ENCEL 
OFFERS FOR DECEMBER 


1 The well-known Star SA30 or the new 
Ence!l X1212 stereo amplifier, Labcraft 
605 turntable, J.H. tone arm, ADC 770 
stereo diamond cartridge, two twin cone 
10in Wharfedale RS Dp speakers. (If you 


Prefer them, Richard Allen 
10in or Stentorians). “Tig / 10 / 
price £132 


2 Labcraft turntable ‘with diamond stylus, 
10 watts per channel stereo amplifier, 

two Wharfedale 8in RS/DD 

Speakers. Best value ever .. £ 


SANSUI SM34_ stereophonic amplifier 
complete with AM/AM/FM/SW_ tuners, 
J.H. turntable, J.H. tone arm, ADC 660 


cartridge (diamond) two Good- 

mans or two Celestion 12in £ G 

wide range speakers .. .. .. 

4 Pioneer SMB 16] stereo amplifier with 
AM/AM/SW tuners, Labcraft 643 

turntable, B, and O, stereo diamond 

magnetic cartridge, two 

8in RS/DD Wharfedale £ 

speakers) |). iia sa were aes 

(With the Labcraft 605 turntable,  All- 

Balance tone arm and ADC 770. cart- 

ridge .. £99/10/ 

5 Leak ‘ ‘Stereo 30" solid state stereo am- 
plifier OR Leak ‘‘Varislope’’ pre-amp 

with ‘Stereo 20’ power amplifier, two 


Goodmans Tri-axiom 212 
wide range speakers. iy / 10 / 
magnificent combination. 


(Ask for an estimate with other speakers 
of your choice.) 


TONE ARMS AND CARTRIDGES IN STOCK 


Ortofon, J.H., ADC, SME, Ali-Balance, 
Shure, Decca, Pritchard, etc. 


EARLY ENCEL SPECIALS STILL AVAILABLE 


The special offers made from time to time 
by Encel Electronics in ‘Electronics Aus- 
tralia’’ (Page 15) are kept open for sev- 
eral months. In the majority of cases the 
prices quoted are still applicable. Please 
check with us! 


Encel Electronics 


431 Bridge Road. Richmond, Victoria, Tel. 42- 3762 


* Wholesalers 


* Trade-ins Accepted 
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DYNASCAN SOLID STATE 
DIGITAL VOLIMETER 


UNIQUE 
HIGH- LUMINOSITY 
READOUT 


PEMTINe 


if 


Unique Design Gives You Features Not Available Before at Such Low Cost 


Enables You to Use a Highly Accurate, Fast, SOLID STATE HIGH RELIABILITY 
Easy-to-Read DVM for Many More Applications in HIGH- LUMINOSITY WIDE-ANGLE READOUT | 
RESEARCH and DEVELOPMENT, QUALITY CONTROL, | HIGHLY STABLE TEMPERATURE-COMPENSATED j 


ZENER DIODE REFERENCE 
PRODUCTION TESTING, INCOMING INSPECTION, : ‘ 


tee, F A ; 
and other Measurement Applications NOURI, 207 


’ READ 0-1000 VOLTS IN 4 RANGES 
With specialised experience in the test instrument field, 


DYNASCAN breaks through the high cost barrier and presents ADJUSTABLE DISPLAY TIME 
a reliable solid state Digital Voltmeter that opens new use oppor- NO ERRONEOUS OVER-VOLTAGE READING — 
tunities. The Model 111 DVM provides laboratory-standard-type ) 
accuracy or better, with easy readout — minimises operator errors. 
Unusual flexibility enables you to take full advantage of its time- HIGH INPUT IMPEDANCE 
saving, cost-saving convenience. 


AUTOMATIC POLARITY INDICATOR 


ALL-ELECTRONIC 


For further particulars please contact Engineering Products Division 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
HEAD OFFICE: 47 YORK STREET, SYDNEY — 20233 


MELBOURNE BRISBANE PERTH HOBART LAUNCESTON ADELAIDE 
67 9161 4 1631 28 3426 3 3836 2 1804 Newton McLaren Ltd. 51 0111 
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PROBLEMS WITH POLES 


Tests carried out by the C.S.1.R.O. Division of Forest Products 
will alleviate the serious shortage of wooden poles which 

has been a major headache of telecommunications and 
electricity reticulation industries, and lead to considerable 
savings in the cost of these items. 


NFORMATION obtained from tests 
on over 600 full-size poles at the 
S.LR.O. Division of Forest Products, 
suth Melbourne, Victoria, has made 
Sssible a rational approach to the selec- 
on of poles according to the loads they 
e to carry. It was found that poles 
e very much stronger than had been 
sumed and that thinner poles could 
ifely be used, Savings in the first year 
ter the introduction of modified speci- 
cations for poles by only two major 
sers will be much greater than the cost 
f the tests. 

‘The research program was conceived 
| the early 1950s when it became ap- 
arent that naturally durable timbers 
ere increasingly difficult and costly to 
btain. The development of preservative 
eatments by the Division of Forest 
roducts made it possible to consider 
yMe species not previously used for 
oles, but very little information on the 
rength was available. 

-A Pole Strength Joint Research Com- 
jittee was set up in November, 1954, 
ith representatives from _ electricity 
ipply authorities throughout Australia, 
ie Postmaster-General’s Department, 
tate bodies concerned with forestry, and 
ie C.S..1.R.O, Division of Forest Pro- 
ucts. Mr J. D. Boyd, of C.S.LR.O.., 
cted as convener and a research plan 
ased on his proposals was adopted. 
Five species were tested. They includ- 
i messmate, stringybark, and radiata 
ine, which had been only little used 
arlier, but were plentiful and could 
e made highly durable by preservative 
‘eatment, Radiata pine is of particular 
nportance in South Australia where it 
| the only readily available species. 
The outer layer or sapwood of a pole 
. as strong as the heartwood, but it is 
usceptible to decay and insect attack, 
ven in the case of the durable species. 
ecause of this, its contribution to the 
trength of untreated poles has to be 
isregarded. Unpreserved sapwood is 
ometimes removed, particularly at the 
utt of a pole, to avoid the unsightly 


appearance of decaying wood and to 
allow easy inspection of the condition 
of the heartwood, 

Long-term investigations by the Divi- 
sion have confirmed- that preservation 
makes the sapwood highly durable and 
the pole strength tests have shown that 
preservative treatment does not signi- 
ficantly weaken any of the species tested. 
A considerable economy is made possible 
by taking into account the contribution 
of the sapwood to pole strength. 

In the past, users assumed that knots 
reduce the strength of poles considerably. 
In fact, there are usually few knots in 
hardwoods, and the tests at the Division 
of Forest Products showed that they have 
no significant effect on strength. The 
widespread impression that the many 


knots in softwoods such as radiata pine ~ 


would seriously affect pole strength was 
also proved to be false. However, when 
the knot swellings on softwood poles 
were trimmed off to give a smooth out- 
line, tests showed that there was up to 
25 per cent loss of strength. Even so. 
the results indicated that smoothed soft- 
wood poles could still be attractive eco- 
nomically, 

Splitting of the timber as it dries was 
found not to reduce the strength of 
poles appreciably, as an increase in 
strength due to drying offsets the weak- 
ening due to splitting. Even when a 
very severely split pole is soaked at the 
butt, as occurs in wet ground, the reduc- 
tion in strength is much less than might 
be expected. Compared with the original 
unseasoned pole, the reduction is less 
than 20 per cent. 

In order to obtain the greatest advan- 
tage from all the information on the 
strength of poles- obtained from the 
tests, it was necessary to consider also 
the nature and severity of loads imposed 
on poles in service. In the past, because 
of uncertainties about pole strengths and 
loads, it was necessary to be very con- 
servative. However, a_ rational new 
method of design was evolved by Mr 
Boyd as a result of consideration of the 


(Below). In the full-scale tests, deflections caused by known loads were 
measured. The loads were increased until the poles broke. 


: 
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# of small specimens. 


Power-line poles after impregnation 
under pressure with heated preserva- 
tive in a typical treatment plant. 


many factors influencing the strength 
of poles and the loads on them. 

The new method takes into account 
the ability of timber to withstand very 
high loads if these are of short duration. 
This important characteristic of timber 
has been known for many years, but its 
significance in relation to wind loading 
on poles was not realised, although 
meteorological data show that the 
strongest gusts generally last only a few 
seconds, Thus, in earlier calculations, 
no distinction was made between sus- 
tained wind loads and momentary loads 
due to strong gusts. The new design 
method also allows for the fact that 
poles of a specified minimum size vary 
in intrinsic strength, and most are some- 
what larger than the minimum. — In 
addition, when drawing up specifica- 
tions, advantage can be taken of the fact 
that there is only a remote probability 
of the weakest poles being subject to the 
most severe combination of loads. 

The testing of full-size poles of only 
five species was a major undertaking. 
Small specimens from the poles were 
also tested, and methods have been 
devised for estimating the strength of 
full-size poles of other species from tests 
Thus, in future, a 
very Wide range of species may be used 
efficiently for poles. 

The reductions in the specified girth 


(Continued on page 98.) 
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And what response! Kodak Sound Recording 
Tape is designed to give you unexcelled 
tone reproduction over the entire audio 
range from 40 to 20,000 cycles. This 
response provides vibrant sound reproduc- 
tion lost in some other tapes. Kodak Tape 
has a coating uniformity that never varies 
more than plus or minus .000005 inch. 
Without such uniformity you can expect a 
loss in high frequencies that can only be 
compensated for by setting bias incorrectly. 
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Result? Distortion! Kodak Sound Recording 
Tape is lubricated on both sides to mini- 
mize head and tape wear. That’s not all. 
Kodak tape has maximum freedom from 
drop-out plus a smooth flexibility that 
insures intimate contact with the heads. 
The Kodak Thread-Easy Reel practically 
threads itself and has a built-in splicer. 
Make your next reel Kodak Sound Recording 
Tape. It’s as good as your favorite color film! 


Magnetic Products Sales Division 


KODAK (Australasia) PTY. LTD. 


KM1099 
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A typical on-line data processing centre 


ELECTRONICS IN U.S.A. BANKING 


A new electronics computer system, 
installed recently in a U.S.A. agency 
which services the accounts of a 
group of savings banks, speeds up 
bookkeeping operations, eliminates 
human error and greatly reduces cus- 
tomer delay. The new system has 
been developed and supplied by 
Burroughs Ltd. 


HE installation, known as an “on- 

ling teller system,” is at Bankers 
Data Processing Inc., in Boston. This 
organisation is licensed under the laws 
of Massachusetts to provide banking 
services for banks, including the keeping 
of account records. 


- The new system will update customer 
passbooks and accounts electronically 
‘while customers are still at teller win- 
dows, and will process savings and mort- 
gage records for more than 500,000 
customers of 18 Massachusetts savings 
banks and co-opertaive banks involving 
44 separate offices. 


To date, seven banks with 19 offices 
are already part of this new on-line 
teller system, and additional banks are 
scheduled to be added by the end of the 
year. The system links each teller 
directly to a central computer by means 
of window posting machines that can 
send and receive information over cone 
ventional telephone lines. 


To post a deposit or withdrawal to 
customer’s account, the teller merely 
indexes the account number, passbook 
balance and the amount of the current 
transaction, 


This information is flashed instantly 
via direct lines to the B300 computer in 
the BDP data processing centre. The 
computer, at electronic speed, selects the 
customer’s account record from its 
memory, checks the accuracy of the 


The on-line tellers console used by 
Bankers Data Processing Inc., in 
Boston. 


teller’s indexing, verifies that it has 
selected the proper account, then adds 
the new deposit plus any accrued 
interest due and all other items to be 
added to the passbook, computes a new 
balance, and sends a message back to 
the teller console. 

The deposit, addition of interest, and 
any other items to be posted to the pass- 
book, along with the new balance, are 
then printed automatically in the custo- 
mer’s passbook. The entire transaction 


takes only a few seconds. Rush-hour 
customers will therefore experience 
fewer delays because information is 


handled at electronic speeds, 

One of the main features of the Bur- 
roughs on-line bank computer system, 
and the feature that makes it possible, is 
the electronic disc file memory. The 
disc file memory is used to store the 
current details of each customer’s bank 
account, Within the disc file literally 
millions of bits of information are 
recorded on large metal spinning discs 
that resemble oversize phonograph 


records, 
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An expert in the “on-line” system 
from the Burroughs parent company in 
U.S.A. recently visited Australia and 
New Zealand to train local personnel in 
the operation of the system. However, 
before promoting the system here, the 
Burroughs company in Australia is 
awaiting the approval of the Postmaster- 
General’s Department for the models 
the company wishes to use. 

Mr W. L. Kerr, general manager of 
Burroughs in Australia, said, “The new 
on-line system provides many direct 
benefits for bank customers, the tellers 
Serving them, and _ the participating 
banks, Customers receive extremely fast 
and accurate service. Tellers are able 
to service more customers with less 
fatigue during the work day. They are 
also much more flexible in their abilities 
to handle all types of customer trans- 
actions and service. The bank benefits 
from faster teller balancing at the end 
of the day, Two additional bank bene- 
fits are increased protection of records 
from fire and the elimination of bulky 
ledger cards.” | 
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Mullard 


ARE YOU DISSATISFIED 
WITH YOUR AM RIG? 


With a suitable multi-band exciter followed by a linear 
amplifier selected from the range of Mullard Trans- 
mitting Valves listed below, you can join the growing 
ranks of sidebanders and get your fair share of DX! 


LINEAR RF POWER AMPLIFIER SSB 
SUPPRESSED CARRIER SERVICE 


Valve P doad) PEP 
Type (driver) (out) 


Number 


QV06-20 
QV08-100 
QV08-200 
QV2-250C 
QY3-65 
QY3-125 
QY4-250 
YL1150 


More detailed information on these valve types may be 
found in the Mullard Technical Handbook, Volume 3. 


The following types are used extensively in SSB 

transceivers of American manufacture and are now 

available from Mullard for maintenance purposes— 
6DQ5 GHFS5 8236 


Mullard-Australia Pty. Ltd. 


35-43 CLARENCE STREET, SYDNEY, N.S.W: 4 . 29 2006 
123: VICTORIA. PARADE, COLLINGWOOD, (N.5,. VIC:, 416644 
Associated .with) MULLCARD. LIMITED, LONDON 


mart 


YL1150 


QV2-250C 


M167 
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staggering achievement, as it 
their own 


HE first American landing on the 
moon will be a television spectacu- 
lar. A TV camera weighing less than 
‘seven pounds, developed at a cost of 
2.29 million dollars, will let the whole 
world watch the Apollo mission. During 
liftoff, it will be trained on the faces 
of the three astronauts; once in orbit, 
it wil] make a strap-hanger out of one of 
them, who will have to give up his seat 
so that the camera will have an un- 
obstructed view of the instrument panel. 
(Since the standee will be weightless, he 
won't get tired; in fact, he might float). 
The only gaps in transmission during 
the entire round trip will be the three- 
to four-hour periods while two of the 
astronauts descend to the moon in the 
lunar excursion module (LEM) and as- 
cend to the command module for the 
trip home. LEM’s antennas will not pro- 
vide enough gain to send pictures. 


On the moon, one of the astronauts 
will set up a 10-foot parabolic antenna. 
His companion will stay in LEM with 
the camera; the first picture viewers on 
earth will receive of a man on the moon 
will be of the astronaut standing by the 
antenna. When the first astronaut returns 
to the module, the second will step out 
and take pictures of the spacecraft, the 
‘moon, and the earth, hanging in the sky. 

For transmission from Apollo itself, 
the camera will operate through two an- 
tennas — omnidirectional for earth or- 
bit and high-gain directional for the trip 
to the moon. 

The TV signals will be relayed around 
the world by communications satellites. 
Except for a few seconds delay at ground 
stations to convert the pictures from 10 
frames per second to the commercial 
rate of 30 per second, they will be “live.” 

Portable as it is, the Apollo camera 
still doesn’t quite meet specifications. The 
2.29 million dollar contract awarded to 
the Aerospace division of the Westing- 
house Electric Corp’s Defence and Space 
Centre was for a 54-pound instrument. 
The first model weighed 94 pounds; the 
one to be delivered weighs 64 pounds. 

“One of our big problems was just 
making the camera survive,” says Charles 
Hoffman, director of engineering for the 
project at Westinghouse. Specifications 
called for an instrument that would 
operate for at least 14 days — two of 
them on the moon. Westinghouse came 


Some time in the next few years the United States hopes to land 
a man on the moon. When that day comes Australian TV viewers, 
along with the rest of the world, should be able to watch this 


happens, from the comfort of 
armchairs. 


up with a camera that has a meantime- 
between failures of 35 years; the prob- 
ability that it will fail in any given two- 
week period is 0.1 per cent. 


The camera will have to operate in 
the shock and vibration extremes of 
blastoff and weightlessness, in tempera- 
tures of from 250 deg. F. during the 
lunar day to minus 275 deg. F at night, 
and at pressures of from 5 pounds per 
square inch in the spacecraft to almost 
none on the moon. 


To reduce heat, a white titanium di- 
oxide coating on the top of the camera 
will reflect ultraviolet radiation from the 
sun, and a silver coating on the sides 
and bottom will reflect infrared radiation 
from the moon. The camera’s normal 
power consumption will guard against 
cold, as will a special cover that will be 
used at night. An aluminium container 
1/8in thick on the top and 1/16in thick 
on the sides will give protection from 
micrometeoroids. While it’s in LEM, the 
camera is cushioned within a shockproof 
case. 


Light levels on the moon will vary 
from blinding sunlight, unfiltered by any 
atmosphere, by day, to mere starlight 
and “earthlight” by night. The SEC (sec- 
ondary emission conductivity) vidicon 
tube used in the camera is sensitive 
enough to operate at the night level 
of about 0.09 foot-lamberts. 


The tube is not as sensitive as an 
orthicon, but it can televise moving 
pictures at low light levels where an 
orthicon cannot, since the SEC has faster 
beam erasure. Moreover, the orthicon 
requires a bulky package, is sensitive to 
temperature variations, and must be 
mounted in a specific way to operate. 


Westinghouse will not give details 
on its camera’s light level capabilities, 
because of its military applications. How- 
ever, a similar tube now being produced 
by the Dalmo Victor Co., a division of 
Textron, Inc., in Belmont, Calif., is 
known to produce 250-line resolution 
at 10° foot-candles. 

The camera has four optical systems, 
each using a fixed aperture lens: 

@ An 80 degree wide angle lens 
with a focal length of 94 millimeters 
will be used inside the spacecraft. 

e A telephoto lens with a focal length 
of 100mM and a field view of about 
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MOON LANDING TO BE WORLD WIDE TV PROGRAM 


7 degrees can be used for shots of the 
earth or moon from the spacecraft, and 
for long-distance pictures on the moon. 


@ A T-60 lens with a 25 degree field 
of view and 25mM _ focal length is 
available for the brilliant daylight on. 
the moon, when illumination is about 
14,000 foot-candles. 


@During the lunar night, a T-1.1 
lens with the same field and focal length 
—but, obviously, a much larger aper- 
ture — will be used. 


The “TI” numbers used above are 
analogous to the f stops on a con- 
ventional camera, which give the ratio 
of the focal length of a lens to its 
aperture. The “T” number takes into 
account the light attenuation of the lens 
as well as the f ratio. 


The camera will send 320-line pic- 
tures at 10 frames per second, although 
it can be slowed to 0.625 frames per 
second to transmit pictures of 1,280 
lines. The high-resolution pictures will 
come too slowly to show movement; they 
will be stills. 


Still or moving, the signals will 
be transmitted over two S-band fre- 
quencies—2,272.5MC from the space- 
craft and 2,282.5MC from the moon. 
Under the unified S-band system (“Elec- 
tronics,” July 26, 1965, page 98), TV, 
voice and telemetry can share a single 
transponder in the spacecraft. 

However, the 500KC bandwidth for 
TV, limits the camera to a slow frame 
rate and low resolution. 

Separate frequencies are used for 
transmission from the spacecraft and 
from the moon so that the receiving 
stations on earth can separate the source. 
There is only one camera, so there can 
be no doubt as to its position; but 
voice and telemetry will be carried on 
the same carrier as TV. Since one 
astronaut will remain in lunar orbit 
while the others descend in LEM, both 
voice and telemetry will be sent from 
the moon and the spacecraft at the same 
time. 


It would be hard to put a price 
tag on that first picture of an astro- 
naut on the moon. Certainly it will 
represent, to the millions of Americans 
watching at home, some return on their 
investment. 


Yet NASA did not buy the TV 
camera merely to entertain the public. 
The main purpose was to provide better 
communications between the astronauts 
and the Manned Spacecraft Center. 
(“Electronics” Vol. 38. No. 17) =| 
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polarity facility. 


MELBOURNE: 
13 ABBOTSFORD ST., 
NTH. MELBOURNE, 
{30-2491-2) 


SPECIFICATIONS 


MODEL 101 
PRICE £31/15/- 
Plus Tax at 12! per cent 
F.O.R. SYDNEY 
Slightly higher Interstate 


= <2 } qr" 


AC: 3 per cent. 


Sensitivity 


Accuracy 


Current 


Ohms 
Db 
Output 
Scale 
Extras 


(Coe METERS 


68 RANGES— OVERLOAD CUT-OUT 88B MULTIMETER 
0-10 AMPS 0-2500V AC & DC. 


This is a very robust multimeter which will measure 
both AC and DC voltage and current, db, output, capacity 
and inductance, also resistance, to 50 megs: 
fitted with a resettable overload cut-out, also a reverse 
The Taylor centre pole meter has an anti- 
parallax scale which is calibrated in three colours. 

A high-quality leather case (optional extra) is available 
for protection during transport. 


Sensitivity DC: 20,000 opv; AC: 2,000 opv. 
Accuracy DC: 2 per cent. 


Size: Weight 81/4" x 71/2" x 4/2 — 43 ibs 
MODEL 127A 


Sensitivity 


Accuracy 


Volts 


dC 


Current 


Resistance 


Weight: Size | Ib: 534" x 334" x 134" 


ADELAIDE: 
372A SOUTH ROAD, 


GLANDORE. 


(33-6117) 


JACOBY, MITCHELL & Co. Pty. Ltd. 


469-475 KENT STREET, SYDNEY 


(26-2651) 
aPRISBANE, AGENTS: PERTH AGENTS: TASMANIA AGENTS: | 
> H. : C. F. LIDDELOW & CO., K. W. McCULLOCH P./L. J 
CHARLOTTE. ST. 239 NEWCASTLE ‘ST., P.O. BOX 6066 I 


MODEL 101 
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al 
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PRICE: £39/15/- 


Plus Tax at 12'/ per cent for Sydney 
Slightly Higher Interstate 


The 88B is 


Volts DC: 0-2500 (13 ranges), 25KV with probe SO Re TTR Nt 
(extra). AS Sto ap 
AC: 0-2500 (11 ranges). 
Current DC: 0-1000mA (13 ranges). 
AC: 1-1000mA (9 ranges), AC and DC: 
0-10A. 
Resistance 1 ohm-50 megs. (5 ranges). 
Output As in AC ranges. 
Capacity 1000pF-100uF (4 ranges). 
Inductance 0,2-20H (2 ranges). 
DB —10 to +68 (9 ranges), O=—ImW in 600 
ohms). 


DC: 100,000 opv 

AC: 5,000 opv 

DC: 2%: AC: 3% ~~ 
DC:0—1,000 (7 ranges) 
25KY with probe (extra) 
AC: 0—1,000 (5ranges) 
DC: 0—250uA (3 ranges) 
O—1000mA (2 ranges) 
O—1!0 amps (2 ranges) 
0—200 megs (4 ranges} 
—10 to +62db (5 ranges) 
O—!000V (5 ranges) 

5" anti-parallax 3 colour 
Leather carrying case 


DC—20,000 opy. 

AC—1,000 opv. 

DC:—3% FSD: AC—4% FSO 
DC:0—1,000 (7 ranges) 


25KV with probe (extra) — 
AC:0—1,000 (5 ranges) MODEL 127A 
peer tle (4 nase) Price £15/15/- 

unts to 10A available | ' 
0-20 megs (3 ranges) Se hey i fa cont 
—!0 to + 62 db (5 ranges) ‘O.R. SYDNEY 


Slightly higher Interstate 


(2-1785) PERTH (28-1102) LAUNCESTON (2-5322) | 
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DRIVERLESS TRUCKS 


SPEED FACTORY TRANSPORT 


If you should see a- completely driverless truck moving along 
the road, stopping, turning at corners and otherwise acting as 
a normally driven vehicle, don’t worry, it’s not that one drink 


too many. 


By John 


| PpBE Robotug is a tug which moves 


along a track defined by a wire 


embedded in. the floor. 


EMI Electronics have developed the 


- automatic electronic control system and 


two firms, W. C. Youngman and Con- 
_ veyancer Scott Electronic Vehicles, have 
_ modified their trucks to meet it. 


; 


Basically, the Robotug is a battery- 


| powered tractor guided along its path by 


fe ‘ 


p isnals from the wire. The Youngman 
tractor is the larger of the two and can 
haul a 10-ton gross load while the Con- 
-veyancer Scott model can haul. three 


tons. 


The wire, about three-quarters of an 


inch deep in the floor, carries a low vol- 


: which produces a magnetic field, 


tage alternating current of 2,000cps 
The 


: steering bogies of the tug are fitted with 


. 


two coils (which pick up this field) con- 
nected to an electronic steering servo 


_ device, 


D 
ep 


If the tug is centrally positioned over 
the wire the pick-up in the coils will be 
equal and the tug will travel in a straight 
path. If the truck deviates from the 
wire the pick-up in the coils will be 


- unequal, 


t 


The unequality is fed to the servo 


Steering device which at once corrects 
and steers the tug back again until the 


pick-up in the two coils is equal. The 
_ device works rapidly and the time taken 
to bring the tug back on to the “straight 
and narrow path” is infinitesimal, 


res 


In a simple system the control wire 


forms a single continuous route, but 
more complicated systems have been 


designed which 
intersections, 


‘divergences, cross-overs, 


PElC; 


Seiector switches mounted on a pro- 


gram unit enable commands to be given 
so that the tugs can proceed by the 


most direct route to all desired points. 


Collisions are avoided by dividing the 
tracks into sections called “blocks” 
similar to railway signalling practice. 
Each section is supplied with current 
and control signals from “block” control 
units. 


Up to seven separate sections may be 


_controlled from one unit which is hous- 


ed in a weatherproof case suitable for 


wall or pillar mounting. 


To prevent collisions between vehicles 
following one another electrical inter- 
locks are fitted between each section. 


These interlocks prevent adjacent sec- 


tions being simultaneously energised, so 


_that when one tug is halted a following 
vehicle will automatically stop one clear 


section away. 


Robotugs, in addition to following 
the correct route, must be loaded and 


unloaded. For this there are two methods 


include multi-tracks, . 


It’s probably a Robotug. 


Marriott 


of stopping. Firstly by preselected stops. 


When the system is laid it is decided 
where the stops are required and at 
these points “count” coils connected in 
series with the guidance wire are buried 
in the floor. These coils are sensed and 
counted by a device fitted on the tug. 


So that the tug will stop at the places 
desired it is fitted with a program unit 
with a number of switches. 


It is only necessary to depress the 
switches corresponding to the required 
stops and to press the start button and 
the tug will automatically take the short- 
est route to the stops selected. 


At the stops the tug is restarted by 
pressing the appropriate button. When 
the fast stop is completed the tug re- 
turns automatically to its point of origin, 


The second method of stopping is by 
a control switch fitted on the vehicle. 
The tugs travel at two miles an hour 
and it is easy to operate this switch 
while the tug is moving, 


Although the tugs move slowly it is 
obvious that considerable damage could 
result should they get out of control or 
collide with other vehicles or pedes- 
trians. A number of safety devices are 
therefore built in. 


AUTOMATIC STOP 


The tug, for example, cannot move 
unless its steering coils are picking up 
the magnetic field from the .buried cable. 
If it runs off the track it will stop. 
Similarly, if the track current fails the 
tug will stop. 

A safety bumper extends about 15- 
inches in front of the tug. On contact 
with any obstacle the bumper collapses 
against the vehicle and operates a switch 
which automatically stops the drive 
motor and applies the brakes. 


Other automatic devices can be in- 
stalled. For example, the tug can auto- 
matically open and close doors, or it 
can operate traffic lights to prevent 
traffic crossing its path. This latter 
system is installed at J. Lyons’ ware- 
house at Greenford where the tug has to 
cross a main road, and also at EMI’s 


-record factory. 


The Robotug system was originally 
designed as an automatic goods hand- 
ling truck with an electronic brain. 


Since then it has undergone many 
modifications and been adapted to 
numerous applications. Its main advant- 
age is that it can readily be adapted to 
suit the particular user’s requirement. 


At present it is in use in a number 
of factories to transport goods, In EMI’s 
record factory, for example, it trans- 
ports 50,000 pop records from point to 
point in two minutes, a job which would 
take hours otherwise. 
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British Rail use it to transport goods 
in some of their warehouses to permit 
the movement of a larger tonnage with 
less manual effort. 


Car makers have found that it leads 
to a more even and regular flow of 
components than was the case when 
human labour was employed. At: J. 
Lyons’ factory at Greenford it is used 
to transport packed goods to the dis- 
patch bays. 


This involves crossing a busy road, 
so it is made to operate automatically 
its own traffic lights. The company re- 
ports that it is “very popular” with 
employees since it eliminates the neces- 
sity for man-handling trucks in the open 
in all weathers, 


It has met with considerable success 
abroad, being installed in factories in 
France, Poland, Germany, Italy and 
Australia and in Japan it is used in a 
shipyard for transporting heavy com- 
ponents. 


(The Australian system is at Associ- 
ated Battery Makers of Australia Pty. 
Ltd., Padstow, N.S.W.—Editor.) 


The largest system installed so far is 
at the warehouse of GKN at Darlas- 
ton, where 40 tugs serve a large net- 
work of stations. An illustrated mimic 
diagram at the control station continu- 
ously indicates the whereabouts of. all 
tugs. 


At the GKN’s Heath Street Division 
factory, Birmingham, metal screws still 
hot from the hardening furnaces will be 
transported to the cleaning plant by the 
first Robotug driverless truck system to 
incorporate automatic unloading equip- 
ment. 


This Robotug can be programmed to 
stop automatically at any one of ten 
furnaces. Three full baskets of hot 
screws are. then transferred from a stor- 
age conveyer to three short sections of 
conveyor permanently fixed to the top 
of the Robotug. Safety rails are raised 
and the tug started. 


On reaching the cleaning plant, the 
Robotug automatically stops at a precise 
point, the safety rails drop, and a mech- 
anical ram transfers the three full 
baskets to another conveyor for the 
next process. 


Although EMI have installed more 
than 100 Robotugs they are not resting 
on their laurels but are actively em- 
ployed on improvements and new ideas. 
With the growing acceptability of com- 
puters the Robotug could be linked to 
a central computer control. 


This could determine the route and 
destination of each tug and allocate it 
to its next task. Thinking even further 
ahead EMI Engineers are investigating 
the possibilities of its use for guiding 
aircraft in fog to' their parking areas. 


There is no doubt that there is a big 
future for automated vehicle systems, be 
they in the factory, on the tarmac, or 
on the road, and the Robotug system 
will be worth watching over the next 
few years, = 


(“Electronics Weekly,” 6/10/65.) 
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These new models C9-6L and C7-5L are the latest 
version of the two most widely used ROLA range 
of loudspeakers for car radio purposes. They in- 
corporate the new Ferrite magnets, which besides 
greatly increasing the acoustic efficiency of the 
speakers also allow savings in the space required 
for their fitting —a very important consideration 
with car radio installations. Their rugged con- 
struction enables them to withstand the severe 
environmental conditions including wide tem- 
perature variations and mechanical shock to 
which they may be subjected. Of equal impor- 
tance is the fact that they will fit practically all 
makes of cars. 
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Seldom has so much performance been packed into a 
small loudspeaker as that found in the new ROLA C8MX 
which has been designed particularly for stereo. 


Its Frequency Response is within + 6db from 40 to 12,000 
cps. Its Peak Power Handling Capacity is 16 watts. The 
efficient Ferrite magnetic system and a thoroughly engi- 
neered diaphragm design ensure both high acoustic effi- 
ciency and the excellent transient response which is the 
hallmark of a top-quality, wide-range loudspeaker. 


The only thing “low” about tne C8MX is its price. 


MOLA DPECIAL 
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The ROLA designed ‘Slimline’ enclosure has 
been developed specially for use with the C8MX 
and for application in the average home where 
living space is usually at a premium. 

Its dimensions are 26” high, 18” wide and 63” 
deep. (Note the front to back depth.) 

A brochure containing full constructional details 
of the ‘Slimline’ enclosure —- which is simple 
and inexpensive to build — can be obtained from 
our Distributors or direct from our Melbourne 
and Sydney offices. 


Pe DUCT Sse iY: LTD. 


THE BOULEVARD, RICHMOND, VICTORIA. 42 3921. N.S.W. OFFICE: CALTEX HOUSE, KENT STREET, SYDNEY. 27 6147. | 
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SHIBADEN 
TYPE 310D 
SWEEP GENERATOR 


The Shibaden type 310D sweep generator is a high quality, high accuracy instrument 
having wide application wherever high frequency, wide band equipment is utilised 
or serviced. 7 


FEATURES :— 


* Sweep repetition frequency is 25 cycles, suitable for the 
measurement of narrow bandwidth. 

* Wide sweep width enables measurement of intermediate 
frequency and high frequency amplifier characteristics. 

* Can be used as a test oscillator between 0.7 Mc and 230 Mc. 

* The sweep output and CW output have equal level. 


SPECIFICATIONS:— 
Sweep output | Mc to 220 Mc in 12 switched bands 
Sweep range. | Mc to 50 Mc. More than 50% of centre 


frequency 
over 50 Me. Better than 20% 
Output characteristics. Within + 0.5 dB 
Output impedance. 50 ohms (VSWR less than 1.2) 


Output voltage. |.0V rms (in 50 ohm load) 

Output Attenuator. Fixed 3dB, 6dB, !0dB, 20dB x 2 
Variable 3dB 

Marker Frequency. 0.7 Mc to 230 Mc (switched 12 bands} 

Marker accuracy. = 2% 

Power supply. 50 cycle, A.C. 

Dimensions. LO.2 (Exe (7.2 StL) x 1392’ (D) 


Supplied complete with power cord, output cable, marker output cable, horizontal output cable, 
detector probe, terminating resistance, two impedance transformers, providing choice of output 
impedances—50, 75 and 300 ohms. 


Fixed attenuator (20 dB) and spare pilot lamps and fuses. 


For further information contact 


: STUDIO 
LIMITED ELECTRONICS \ 


DIVISION 


STATE SHOPPING BLOCK, 49 MARKET ST.,. SYDNEY. TELEPHONE 2 0663 
TELEGRAMS & CABLES: “‘EDFIL SYDNEY'’, POSTAL ADDRESS: BOX 4778. G.P.O. 


BRANCH OFFICES: .. MELBOURNE — . BRISBANE — ADELAIDE -—: PERTH 
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ALL WEATHER 


CARRIER LANDING SYSTEM 


- All-weather operation is a major requirement for any carrier- 
borne aircraft system. Aircraft must be able to operate at any 
place or any time, and to land safely on return to the carrier, 
even if the weather has closed in to zero-zero conditions. While 


much remains to be done, the U.S. Navy is currently 
evaluating a system with this aim in view. 
4 By W. J. Evanzia * 


ECENTLY, the U.S. aircraft car- 

rier Kitty Hawk has been off the 
coast of San Diego looking for the 
worst weather it could find. Ideally, 
that would be a rainy night with no 
visibility, high seas, a a rough wind. 
So, when the weather is bad, a Navy 
pilot takes off in an F-4 fighter, flies 
around for a few minutes, and lines 
the plane up for a landing. He’s still 
four miles from the deck and 1,200 
feet above the sea; but barring a wave- 
off, his part in the mission is over. 
_ He relinquishes the controls to an 
automatic system that guides the plane 
down to the flight deck, which is pitch- 
ing and rolling, for a perfect landing. 
- The landing equipment is known as 
the AN/SPN-10, Made by the Bell 
Aerosystems Co., a subsidiary of Tex- 
tron, Inc., it has existed as hardware, in 
one form or another, since 1954. With 
the improvements built into the equip- 
ment currently under test, the Navy 
hopes to achieve an operational Mode 
I landing system—an automatic, hands- 
off system that will land a plane on a 
deck in zero-zero visibility. 
- Current tests are for technical evalu- 
ation of Mode I landing. Operational 
evaluation has not yet been scheduled. 
- However, the SPN-10 has been 
operational in Mode II on four car- 
riers, since April. In that mode, the 
pilot does the landing under verbaj in- 
structions from the radar man on the 
ship. Mode II, in which the pilot. lands 
the plane with visual instructions on a 
cockpit display, underwent technical 
evaluation last year and will get opera- 
tional tests later this month. The mini- 
mum ceiling for Mode II and Mode III 
is 200 feet, the minimum visibility a 
half-mile. 

The SPN-10’s radar spots an ap- 
proaching aircraft by s anning the ap- 
proach to the flight deck; at a distance 
of four miles, the area under surveil- 
lance is about 10,000 feet wide and 800 
feet high, with the center of the window 
about 1,200 feet above the sea. As a 
plane enters this rectangular space, the 
radar locks on and begins to track. 

Range and angle are fed into a flight 
path computer, processed and transmit- 
ted to the plane. At 124 seconds before 
touchdown, deck motion is added to 
the computation loop to synchronise the 
plane with the roll and pitch of the car- 
rier flight deck. 

To upgrade the system to operate 
automatically, changes had to be made. 
There could be no errors in the infor- 
mation the data link transmitted to the 
autopilot in the plane, and a visible 
Presentation was needed to show the 
POEPPO POP DE DPIPOLP OPP LOG LDOLP OODLE POOLS A 
* Avionics Editor, “Electronics” 


pilot what was going on so he would 
have confidence in the system. The 
technique used during the last 124 
seconds before touchdown was changed 
to assure a smoother landing, and the 
reliability of the entire system was im- 
proved. 

To assure the validity of the radio- 
frequency data link between ship and 
plane, a monitor was installed aboard 
the carrier. Flight information generat- 


1 PRECISE TRACKING 


Swine, 


SHIP MOTION COMPENSATION >-— __- 


KING RADAR | 


tion until one second before touch- 
down. 

One of the system's biggest problems 
has been reliability, Under a Navy con- 
tract, engineers at Cornel] Aeronautical 
Laboratory are looking for quick fixes 
as well as long-term improvements. So 
far, 17 reliability problems have been 
detected and corrected, 

Quick fixes were made on synchro- 
niser tubes, modulators, drivers, receiver- 
transmitter units, the 450-cvcle-per-sec- 
ond power oscillator, the position com- 
puter, the azimuth-elevation indicator, 
the magnetron, the pulse forming net- 
works, RT tubes, the 60/400cps conver- 
ter, the spin motor pilot lights and oper- 
ational amplifiers, 

Many of the quick-fix problems were 
solved by replacing poorly operating 
components, A relay, for example, that 
would not carry the heavy curren: re- 
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Radar determines the plane’s position, the computer determines its flight 
path, compares the two, and sends corrective commands to the plane. Deck 
motion is added just before touchdown. 


ed by the navigational computer is sent 
to the ship’s tactical data system, where 
it is converted from analog to digital 
form: and then transmitted to the air- 
craft, A receiving antenna on the carrier 
picks up the same message; this receiver 
sends the message back to the naviga- 
tionah computer for comparison with 
the original message. If the two differ 
in any way, the pilot is waved off — 
told not to land, but to go around again. 

To let the pilot know where he is, 
and to give him confidence in the auto- 
matic landing procedure, an improved 
visual situation display was provided. 

Previously, the landing message from 
the ship’s tactical data system consisted 
of command signals to the autopilot and 
range-to-go information for the pilot. 

In the new, system, the data blocks 
used for range-to-go were replaced with 
blocks that provide visual information 
on the plane’s error in glide slope, alti- 
tude and azimuth. 

The trickiest part of landing is in syn- 
chronising the plane’s motion with the 
rolling and pitching of the flight deck. 
Earlier equipment predicted the position 
of the deck several seconds before touch- 
down; the plane flew a collision course 
with that spot, and “landed” whether 
the deck was there or not. 

In the new technique, data on deck 
motion is added to the glide path signals 
for the last 124 seconds of flight. The 
plane and the deck are in synchronisa- 
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quired was replaced with one that 
would, Components with low reliability 
were thrown out, 

Mean-time-between-failures is now 37 
hours, about five times better than it 
was, 

Additional improvements are also in 
the works. Bell Aerosystems has a new 
contract to digitise the SPN-10, The 
radar will be changed to solid state, and 
the system will make extensive use of 
integrated circuits. The CP-789/UYK 
(Univac 1218) will replace the present 
analog computer. These changes alone 
wil] increase the MIBG to about 150 
hours, the Navy believes. 

The first digitised system is scheduled 
for delivery to the Navy’s Patuxent 
River test facility in July of next year. 
Plans now are to put the new system 
aboard the larger carriers, although 
some of the smaller ships may get them, 
too. 

The shipboard portion of a landing 
system is expected to cost nearly two 
million dollars. Data Jinks for ships and 
aircraft will cost nearly, £100 million 
dollars. Industry has submitted proposals 
to Navy’s Bureau of Weapons for de- 
velopment and production of data link 
equipment. By the end of next year, 
1,000 planes are scheduled to be equip- 
ped with the landing system, and the 
Navy will be ready for all-weather 
flying. = 

(“Electronics,” 


Vol. 38. No. 18). 
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AVAILABLE ALL ELECTRICAL TRADE SUPPLY. 
HE FULL GUARANTEE APPLIES WHEN. 


TASMANIA: W. P. MARTIN PTY. LTD. 
202 Argyle Street. HOBART 


AUSTRALIAN & OVERSEAS AGENTS: nis VICTORIA: 
Wm. J. McLELLAN & CO. PTY. LTD.  {/\i AEE. CAPACITORS PTY. LTD. 
THE CRESCENT, KINGSGROVE, N.S.W. 50-0111 ACN 202 BELL STREET, PRESTON. 44-049] 
N.Z.: H. W. CLARKE (N.Z.) LIMITED W. AUSTRALIA: |. W. HOLMAN & 
42-46 Cable Street, WELLINGTON, C.3 249 James Street, PERTH 


103 Halifax Street, ADELAIDE 


HAS A BIG HEART 
FOR HARD WORK! 


MINISCOPE is the most versatile soldering iron, small but sturdy, it handles 
like a pencil to reach otherwise inaccessible spots. MINISCOPE does highly 
efficient work on miniature components, as well as on larger items usually 
requiring a conventional iron of up to 75 watts. Only two inexpensive parts 
should ever need rep!acement. One Miniscope will perform the work of several 
more costly soldering irons. 


SPEED: FIVE seconds from cold, thereafter instantaneous. MINISCOPE is the 
Fastest Iron ever designed. As your finger depresses the Feather-touch l|ever, 
MINISCOPE is turned on. Complete: temperature control at your finger-tips. 
Heat only where, when and as much as needed. This is exclusive to Miniscope: 
No other soldering iron has this feature. 


NO FATIGUE: Weight ONLY 13, ozs. complete—it’s perfectly balanced, com. 
fortably designed handle reduces operator’s fatigue, thus allowing accurate, 
quick and steady motion through the longest jobs. 


MORE CONVENIENCE: Leave MINISCOPE switched off until the cold tip touches 
the spot to be soldered. Only then press the control lever and your joint will 
be completed without ever having endangered surrounding components, Your 
Miniscope operates on voltages from 2.5 V. to 6.3 V:,, A.C...orm, D.Gs “orstron 
240 V. A.C. mains through a ‘‘NATIONAL”’ Scope Transformer. 


FULLY GUARANTEED WITH TIME TESTED DEPENDABILITY 
PRICE: 52/9 ($5.28) 


NEW “NATIONAL” TRANSFORMER 
For full protection insist on a ‘‘NATIONAL”’ 
Scope Iron Transformer, the only transformer 
approved by the iron manufacturer to ensure Ce Mage; 
full operating efficiency. = 


QUEENSLAND: K. H. DORE & SONS 
§. AUSTRALIA: COLLETT & CANT PTY. LTD. N.Z.: H. W. CLARKE (N.Z.) LIMITED 505-507 Boundary Street, BRISBANE 
New Market, AUCKLAND, S.E.1 ALSO TOWNSVILLE AND ROCKHAMPTON 
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Radio Alarm 


“Telmar,” a small metal box, which may be carried by an 

ndividual or plugged into a cradle under the dashboard of a 
‘ar, immediately alerts the owner that someone needs urgently 
0 get in touch with him. An automatic telephone number is 
illocated to each member in the service. When this number is 
lialled, the portable unit emits a loud “beep” until a release 
sutton is pressed. Thus alerted, the member telephones his 
iffice, home or other prearranged point. 
_ The brain-child of Dr Thomas Farrell, of Brighton, Mel. 
sourne, Telmar has recently been approved officially for use 
vith the P.M.G. radio-telephone in Melbourne and has some- 
hi like 50 current subscribers, mostly doctors, practising within 
he P.M.G. service area. The portable unit measures 24in x 2in x 
in and weighs 241b (Telmar Pty. Ltd., 222 Albert Road, South 
Melbourne, or Medical Alarm Radio Service Pty, Ltd., 20 Collins 
itreet, Melbourne). 
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12,000 Calls In A Day 


The switchboard at the new Roselands shopping centre in 
N.S.W. recorded 12,000 calls on the first day the mammoth 
si opened. This is believed to be an Australian record for 


lephone calls in any one day through a retail exchange. The 
ee switchgirls on duty, who averaged 4,000 “Hello Roselands” 
ach, Plaines that at no stage did the switchboard become 
mmed. 

The Roselands switchboard — claimed to be the most 
odern type in the world — is an S.T.C. Pentaconta 
-A.B.X. (Private Automatic Branch Exchange) system with 
8 exchange lines, 7 tie lines to other Grace Bros. stores and 350 
xtensions, 

The system virtually eliminates mechanical switching gear, 
nd the old fashioned “plug and cord” method of switching 
alls, provides faster switching, reduces operational noise and 
quires little if any maintenance. The P.A.B.X. at Roselands 
as been designed to allow phones to be transferred from 
ine position to another without new cabling being required 
d incorporates an intercom system controlling truck shipments 
f goods in and out of the bays. 


icromotors 


A continuous current motor only 30mm 
ong and 26mm in diameter has been built 
d is being manufactured by the Universal 
Sscapement Company. It is battery driven 
t between 1.5 and 9 volts, but has a 
ery small current consumption (500 milli- 
atts maximum) for its power output. 
Life expectancy is 5,000 hours and the 
nit can be fitted with one of 36 types 
f reducer permitting final speeds of one 
evolution per minute if required. A speed 
egulator can also be fitted to give stability 
etween plus or minus 1 per cent. More 
formation on the micromotor is available 
rom the Swiss Federation of Watch Manu- 
acturers at Windsor House, 83 Kingsway, 
ondon, W.C.2. 


iltration By Tubes 


Glass fibres with a resin binder system 
at does not impair their properties are 
sed in a filter shaped like a tube available 
four porosity ranges of one, two, four 
nd 23 microns. Five sizes go from 4 inch 
2 inches diameter and lengths go up to 
0 inches. 

The tubes are suitable for the filtration 
f gases and liquids in the temperatures 
etween —40 and +200 degrees C and they 
ill withstand most acid and alkaline solu- 
ons, as well as most industrial solvents. 
hey can also act as coalescers to remove 
ater droplets from hydrocarbon fuels. 
. Reeve Angel and Co. will provide any 
tther information that may be needed. 
he company is at 14 New Bridge Street, 
ondon, E.C.4, 
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"“Clean’”’ Vacuum 


Small size is teamed with big performance in a new cryo- 
sorption vacuum pump, available from Union Carbide Corpora- 
tion. Measuring only five inches in diameter by 15 3-8 inches 
high, the unit is designed to evacuate chambers or test systems 
of 24 cubic feet (max.) to pressures as low as 10-? to 10-4 Torr. 

The pump, known as the SN-2, operates on the principle of 
gas adsorption at liquid nitrogen temperatures -198.8 deg C. The 
pump chamber, containing two pounds of Union Carbide Mole- 
cular Sieve pellets, can be operated by first pre-cooling with liquid 
nitrogen to increase the sieves’ inherently high adsorptive capacity 
for atmospheric gases. When the valve connecting the pump to 
the chamber is opened, rapid adsorption of gas reduces chamber 
pressure. 

Cryosorption pumping performance is improved by prepur- 
ging the chamber with dry nitrogen gas, to minimise the concen- 
tration of non-condensable gases normally present in the air. 
Pumps can be employed in multiple arrangements to evacuate 
chambers of larger capacity. They can also be operated in sequen- 
tial stages to achieve vacuum levels as low as 10-° to 10-* Torr 
in leak-tight systems with low out-gassing characteristics. 

Union Carbide cryosorption pumps have no moving parts 
or working fluids, thereby completely eliminating the danger of 
contamination of back-streaming or oil so common with mech- 
anical or diffusion equipment. 

(For additional information write Union Carbide International 
Company, Division of Union Carbide Corporation, 270 Park 
Avenue, New York, U.S.A., 10017, In Australia, 167-187 Kent 
Street, Sydney.) 


Help for Motorists 


At one time or another, most drivers have wondered whether 
they might be going in the wrong direction on a one-way 
street. Now, the doubt can be eliminated by a new electronic 
device ‘that lights up a roadway sign to warn the motorist 
of his error. 

The new directional vehicle detector was developed as a 
result of studies in traffic-control equipment conducted at R.C.A.’s 
David Sarnoff Research Centre in Princeton, N.J., and the R.C.A. 


Lattice steel microwave towers and concrete towers, as pictured, provide 

relay points for Britain’s new microwave communications system. Hub of the 

system is the new P.M.G. tower off London’s Tottenham Court Road, 620f¢ 

high and the tallest structure in the British Isles. Near the top of the London 

tower and providing a unique tourist attraction are observation platforms, 
tea bar, cocktail lounge and a revolving restaurant. 
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INTERNATIONAL BEST SELLER! 


MODEL 64 | , fg 
4 TRACK PROFESSIONAL STEREO RECORDER : " 


Tandberg precision and reliability are exemplified in this 
fine studio-quality tape recorder. Model 64 has three speeds 
(742, 3% and 1% i.p.s.) — three separate heads for record- 
ing, playback and erase — “Sound on Sound” and mixing 
facilities — press button electrical track selection — and 
many other outstanding technical features. Designed for 
use with external high fidelity amplifiers to provide clear, 
natural sound reproduction. 


MODEL 74B 
COMPLETE HIGH FIDELITY STEREO SYSTEM 


This popular Tandberg recorder provides a complete 4 track 
stereo or monaural system for clear, natural musical 
reproduction. It has two output amplifiers, two speakers, 
three speeds (742, 334 and 1% i.p.s.), Add-a-trach facilities 
and weighs only 27 lbs. You may use the 74B as a stereo 
record player; this model has unique additional features 
for language study applications. Write for full details. 


MODEL 9 
TWO TRACK HIGH FIDELITY MONAURAL RECORDER 


This high quality monaural recorder has been designed for 
the demanding enthusiast. Three speeds, fast wind and re- 


wind, automatic end stop and easy-to-operate controls are 
important features of this reliable Tandberg recorder. 
Weighs only 21 ibs... . frequency range at 74 i.p.s. is 
20 c/s to 20 kc/s. The perfect monaural recorder. . . 


Australian National Distributors 


— Stmmon Gray Péy Ibeel, 


INTERSTATE REPRESENTATIVES: 


HEAD OFFICE: N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 
28 Elizabeth Street, Melbourne. S.A.: Eilco Sales Pty. Ltd., 233 Rundle Street, Adelaide. Tei. 23 3450 

Tel. 63 8211, 63 8166. Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
N.S.W. OFFICE: W.A.: Athol M. Hill, 842 Hay Street, Perth. Tel. 21 7861 

26 Ridge Street, North Sydney. Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 25322 

Tel. 92 3890. A.C.T.: Australian Physical Laboratories, P.O. Box 225 Canberra City. 


Tel. 4 3010 (Mr. J. E. Howe) 
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| Industrial and Automation Products Department at Plymouth, 
Mich. The device operates from two wire loops embedded in 
the pavement. The loops are attached to a roadway control 
box and carry circuits that are individually tuned and arranged 
in sequence. A vehicle travelling over them in the wrong direction 
causes electrical changes in the circuits. 

The signal thus generated can be used to illuminate a traf- 
fic sign directing the driver to turn back, or it can be set up 
to flash warning blinkers or in some other manner call the 
driver’s attention to the fact that he is going the wrong way. 
The system’s circuits are arranged so that they ignore vehicles 
passing over them in the proper direction. 

The new device is expected to be especially useful on ent- 
rance and exit ramps of limited-access highways. In such areas, 
it could be used not only to alert an erring motorist but also 
to. warn other motorists of a vehicle approaching from the 
wrong direction. 


Low Cost Analysers 


A new, inexpensive apparatus for continuous determination 
| of the concentration of elements in slurries of mineral ores 
{ has been developed by scientists at the U.K. Ministry of Tech- 
nology’s Warren Springs Laboratory and AERE, Wantage. Costing 
about.one-tenth as much as conventional analysers, the device uses 
‘a radioisotope X-ray source to bombard the slurry with X-rays 


- The videophone, or TV-telephone, is gradu- 
ally emerging from the realm of neo-fiction 
to commercial practicability. This unit, dis- 
played at an exhibition in Switzerland by 
British Telecommunications Research Ltd., 
a member of the Plessey Electronics Group, 
was ayailable to visitors to try for them- 
selyes. The user equipment is concentrated 
into a desk unit, as pictured, and is capable 
of operating over normal telephone circuits. 


Few pictures have shown quite as graphically 
as this one the huge dimensions of modern 
space vehicles. This is a test model of the 
Saturn V, the second of three stages which 
will launch the 3-man American Apollo 
spacecraft on its lunar journey. 


of the optimum energy to excite radiation characteristic of the 
element being sought. 

| Two detector units are used, one to measure the intensity 
through a filter transmitting both characteristic and background 
| radiation and the other to measure the latter. A differential 
| rate meter gives the net intensity. It can be used for all elements 
in the periodic table from calcium onward. Apart from the cost 
) advantage, it has extreme source stability and very flexible 
operation. ; 

The unit has been developed as part of the Warren Spring 
contribution to work of the automatic control of mineral pro- 
_ cessing plant. It is undergoing field trials from the Press Office 
at the Ministry of Technology, Millbank Tower, London, S.W.1. 

Operating in a similar way, but developed for a different 
application, is the portable isotope fluorescence analyser developed 
by Hilger and Watts in conjunction with the Geological Survey 
of Great Britain and Wantage. This compact and _ portable 
equipment, weighing less than 20lb, is simple to operate and can 
assay ores to within 0.5 per cent of concentration of the 
desired element, 

It was first tested on tin ores in the south-west of England. 
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following the revival of interest in the recovery of that metal 
from domestic deposits. It can be used for iron ore and the 
necessary filters will be available shortly for copper and zinc 
detection. 


Historic Computer 


The computer that guided the first Atlas Intercontinental 
Ballistic Missile was given to the Smithsonian Institution, 
Washington, D.C., by the United States Air Force at a formal 
presentation ceremony recently. The ceremony included a 
demonstration of the famed computer, which, in the history of 
systems development, is considered comparable with the flight 


of the first jet aeroplane in aviation annals. 


The computer was designed and manufactured in 1956-1957 
by Burroughs. According to presently available information, 
noted Dr Uta C. Merzbach, the Smithsonian’s distinguished 
curator of mathematical instruments, Mod I is: the first customer- 
delivered, fully transistorised computer; a parallel, synchronous 
binary machine with a random-access memory; geared for a 
short-operation time of 47.6 microseconds. 


From 1957 to 1959, the computer participated in the 
earliest series of Atlas ICBM tests, including the launching of 
the first successful full-range U.S. Intercontinental Ballistic 
Missile in August, 1958. From 1958 to 1961, Mod I provided 
ground guidance for 13 satellite launches involving the Atlas 
Able, Thor Able, and Atlas. 


New Solid Switches 


An entirely new range of solid-state high-speed switches 
has been designed by Marconi as a direct, plug-in replacement 
for the mechanical telegraph relays universally used in all types 
of telegraph and telex communications equipment. Fully tran- 
sistorised, these switches have no moving parts, and are completely 
encapsulated in hard Araldite. They are virtually indestructible 
and will operate almost indefinitely under the most arduous 
conditions, without adjustment or maintenance. They have 
received full British Post Office approval for telex and telegraph 
circuit operation. 


The switch, type F3071, is available in three versions, 
varying only in size to accommodate a number of different 
standard relay bases. This enables the switch to be used not 
only in new equipments, but also as a direct plug-in replacement 
in existing circuits. The switch circuit will operate without 
distortion, up to a speed of 1,000 bauds. This corresponds to 
a switching speed of 1,000 operations per second. Production 
quantities of the switches will be available from the company’s 
specialised components division at Billericay, Essex, England, 
at the beginning of next year. 


Computer Starts-up Turbine 


A new 250 megawatt turbine generator at New England 
Electric System’s Brayton Point Station was recently started-up 
by direct digital computer control. According to the utility . 
system, the first start-up was a success and a major improvement. 
The Foxboro computer system and analog input equipment were 
installed in April, 1963, to monitor and compute efficiency of 
a SOOMW generating station. The computer-controlled automatic 
turbine start-up was an expansion of this successful first stage 
of operation. 

By mathematically modelling turbine start-up characteristics, 
Foxboro engineers, working with engineers at New England 
Electric, developed a complete program for accelerating, synchro- 
nising, and loading the turbine. This program was then added 
to the computer’s expanded memory. According to Foxboro, 
the turbine program has been added to their computer program 
library. Since the program is available and can be nodified 
for a variety of turbines, other utilities are already considering 
its use. (Foxall Instruments Pty. Ltd., 1213 High Street, 
Armadale, Melbourne, Victoria, Australia.) 
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BELLING & LEE (AUSTRALIA) PTY. LTD. | 


Canterbury Road, Kilsyth, Victoria 
Tel. Bayswater 9 0226 Cables: “RADIOBEL’ Melbourne 


N.S.W. BRANCH C. A. PEARCE & CO. PTY. LTD. 
170 Burwood Road, Burwood, N.S.W. AGENTS: 33 Bowen Street, Brisbane, Queensland 
Tel. 74 4277. Cables: “RADIOBEL” Sydney : SEDCO (W.A.) PTY. LTD. 


126 Brown Street, East Perth, West. Aust. 
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SCIENTIFIC 


Photocell Engine Ignition 

Ignition systems which use photocells 
instead of contact points are said to 
eliminate the need for engine tune-ups, to 
stop radio interference, and to make spark- 
ing plugs self-cleaning. Developed by the 
Mallory Electric Co., of 12,416 Cloverdale 
Avenue, Detroit 4, Michigan, the system 
has been installed for testing in about a 
thousand police cars, heavy lorries and 
racing cars. 

The cam on the engine shaft which 
opens and closes contact points is elimi- 
nated. Instead, a photocell which produces 
current when it is illuminated is mounted 
under a cup on the shaft. A small bulb 
outside provides light which reaches the 
cell through a slit in the side of the cup. 
The cell produces 0.2 volts which is Btnple 
fied in a solid state circuit to 15 volts 
at 15 amperes. This goes to the usual 
sparking coil and the current is distributed 
by a rotor in the usual way. 


Very Strong Paper 


A method of making strong,  tear- 
resistant reinforced paper which can be 
used either as wallpaper or as a packaging 
material—depending on modifications—has 
been devised by Ets. D. Ducarin, Comines, 
Nord, France. A woven fibre mesh is given 
a dressing of PVC and dried. It is then 
united to the paper by heat and pressure. 
The company says-that the process is quick 
and inexpensive and that the paper has 
an excellent uniform tensile strength. 


Die Cutting Press 


Complex patterns can be cut continuously 
by a die-cutting press which has its own 
built-in computing and control system. 

The machine will cut from layers of 
paper, plastics, rubber textiles and other 
materials with a wastage of under 2 per 
cent, it is claimed. After each cut, the 


recpcaamaaiey ‘ 


lt looks like a space tube; it is a 
space tube! Produced by Litton Indus- 
tries, this new  electrostatically 
focussed Klystron has an RF output 
power of 100W CW and 30dB gain. 
Efficiency is a high 38 per cent, 
including heater power, an important 
consideration in spaceborne com- 
munications equipment. 


die head can turn through a preset distance 
to follow a pattern designed to make the 
most economical use of the material. 
Printed material can be handled without 
difficulty, it is stated. 

Control of the machine is achieved 
with the aid of a “direction” card (the 
necessary calculations having previously 
been made by the computing equipment) 
which is merely fed into the control panel. 
Changeover from one program to another 
is said to take only a few minutes. 


Spectacle frames, envelope blanks, shirt 


cufis and collars, underwear, tiles and 
gloves are among the many items which 
may be cut out by the machine. It is 
being marketed by Engelmann and Buck- 
ham, William Curtis House, Alton, Hants, 
England. 


Oldest Live Satellite 


A satellite used experimentally by the 
United States Navy to develop new navi- 
gation techniques, and relying for the 
operation of its transmitters on an atomic 
battery, has entered its fourth year of 
operation. It has covered 500 million miles 
and is the oldest satellite in orbit perform- 
ing useful work since the first United States 
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A radio in Czechoslovakia has started a course to teach students foreig 


heavy water weeds. A motor in the upper 
part of the unit, which is clamped to. 
the transom of the boat, turns a pump 
impeller in the lower part. The output of 
the pump expelled from the lower part of 
the housing pushes the boat forward. Turn- 
ing the jet outlet controls the direction 
of the boat. The unit sells for 99.95 dollars, 


4t . * ul ° 
Quick-setting’’ Epoxies 
Epoxy adhesives which sometimes require 

days to reach full strength, can be made, 

in effect quick-setting by use of a dual- 
adhesive system, according to the Chemicals 

Division of Eastman Chemical Products 

Company, Kingsport, Tennessee. The epoxy 

is laid in lengthwise rows on one surface 

to be joined and in crosswise rows on the 
other surface. Vien placed together these 
form a grill work of epoxy. In the interstices 
of the grill, before the surfaces are joined, 
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languages while they sleep. The lesson begins at 8.15 and, by midnight, the 


student has been acquainted with 400 


nouns, pronouns and adjectives. Then 


the radio plays soft music to induce slumber, after which the announcer 
repeats expressions intended to reinforce the earlier learning effort. 


device to be launched—the Vanguard 1, 
put up in 1958—stopped transmitting last 
year. . 

A second Navy satellite with a similar 
power unit has been working for 34 years 
and a further two with larger power units 
have been operating since 1963. All four 
use the heat of radioactivity from nuclear 
fission products to produce electricity 
through thermo-couples. 


Glass Fibres 


Glass fibres in angular shapes, rather 
than round, make it possible to wind 
stronger glass fibre reinforced forms, claims 
DeBell and Richardson, of Hazardville, 
Connecticut, U.S.A. Rectangular, hexagonal 
or even triangular shapes pack more glass 
into the same cross section, making a 
stronger winding, the company says. It is 
also experimenting with two kinds of fibre 
in the same winding; for instance, a fibre 
of strong glass inside a tube of corrosion- 
resistant glass. Similar work has been done 
by the National Aeronautics and Space 
Administration in the field of shaped plastic 
fibres. Report CR-142 is available on this 
from N.A.S.A., Washington 25, D.C., U.S.A. 


Electric Boat Jet 


One of the first outboard marine engines 
to use the jet propulsion principle, it is 
claimed, is now available from the Law- 
rence Manufacturing Company, of Chaska, 
Minnesota. The company also claims that 
the unit, run by an electric motor fed by 
an accumulator, is so quiet it will not 
scare off fish and cannot be clogged by 
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an Eastman quick-setting adhesive is placed. 
This sets in two minutes or less and holds 
the ae together until the epoxy is fully 
cured. 


Special Radar For R.A.N. : 


The Royal Australian Navy is to be equip- 
ped with the latest ground control approach 
radar equipment and associated electronics 
by a United States affiliate of Standard 
Telephones and Cables Pty. Ltd. 

Known as Quadradar, the system is a 
complete four-in-one terminal area air traf- 
fic control system providing surveillance, 
final approach, height finding, and air traf- 
fic taxi information. It requires only one 
operator who can easily select any one of 
the four functions. 

To be supplied by ITT Gifillan Inc., a 
subsidiary of International Telephone and 
Telegraph Corporation, the equipment will 
cost more than 100,000 U.S. dollars. Light- 
weight Quadradars, weighing approximately 
4,600 pounds, have been purchased by 11 
European countries and are used by all 
branches of the U.S. Military Services. 


7,500 Labels Per Hour 


The Cheshire 514 addressing machine will 
apply edge-perforated addressed forms as 
labels or heat-transfer imprints to 7,500 
envelopes, postcards or other mailing items, 
per hour. Continuous paper forms up to 
15 inches wide, with up to five addresses 
across the width, are fed into the machine 
which cuts them into labels and applies 
them to items measuring from 34 by 54 
to 12 by 12 inches, For the machine to 
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PEERLESS SLIMLINE ENCLOSURES 


MATCHED COMPONENTS 
Star SA 30 Stereo Amplifier ¢ Elac No. 16 Player/Changer 
e Peerless twin cone or co-axial speakers in selected 
enclosures. 


_TRADE-INS ... EXTENDED TERMS TO APPROVED CLIENTS 


_ £150 $300 ~ 


THE SMART WAY TO BUY HI-FI! 


Take the superb STAR SA 30, established, recog- 
nised and proved over many years. 


Add to it your choice of Denmark’s famous Peer- 


less range of loudspeakers (twin cone or co-axial) 
STAR PEERLESS MATCHED SYSTEMS and whichever Elac player your pocket can afford. 
PRICE ITEM PRICE 
20 8 


Chien sh Gee deatus And remember that Elac is the ONLY player 


9x1Cf Encl. 9817 6 which can also be used as a push-button auto- 
f 2x 1.7 ¢4: Encls 6432005 
16 Teak Base... 5 ; 2x35 CLE CenSl 1 aE ar ara) : 
16 Plexiglass 2x Peerless 0825 cartridge modification. 
Cover ‘ FM 10 < : ‘ ; 
10H Teak Base . 2 x Peerless 825-20 27 This gives you the best selling amplifier from 
10 H Plexiglass ss 2x Peerless 120-50 30 Japan (known in U.S.A. as The Lafayette) and 
2 x Peerless the largest selling speaker from Denmark, PLUS 
120-20-20° 639. 7 
the famous German Elac player/ changer. 


You can buy it four ways—four different prices! 


First see your regular hi-fi dealer. If he cannot supply, do not hesitate to contact the importers at 


CHAPMAN HOUSE, 210 CLARENCE STREET, SYDNEY e PHONE 291704 
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_ visibility weather conditions that 


SCIENTIFIC NEWS — 


provide an imprint to an envelope the 
forms must be printed with a reverse image 
_ and a heat unit replaces the label gumming 
unit. 

With special attachments the machine, 
_ which is marketed by Computer Addressing 
_ Systems, Chronicle House, 72 Fleet Street, 
London, E.C.4, England, will apply label 
strips one address wide, individually cut 
labels and continuous roll postage stamps. 


Tapered Metal Tubes 


Tapered metal tubes can be made from 
cylindrical tubes, according to Stewarts and 
Lloyds (Australia), of Bull Street, Mayfield, 
New South Wales. In the process a heated 
tube is drawn through a pair of shaped 
rolls mounted on spindles. As the tube 
passes through the rolls, the roll gap is 
gradually reduced by cams so that a taper 
of a given amount is imparted to be tube. 
The company states that composite tubes 
consisting of partly tapered and partly 
cylindrical sections can also be produced. 


Zero Visibility Landings 

Equipment which will enable the 158-ton 
C-141 StarLifter to make “blind” landings 
in zero visibility weather conditions is being 
appraised by the Lockheed-Georgia Com- 
pany. 

Design studies have been completed for 
a Janding system permitting the C-141 to 
land in conditions of one quarter of a miie 
visibility and 100 feet cloud ceiling. This 
is half the visibility and ceiling normally 


required by current aviation regulations in 
the U.S. Now they are turning their atten- 
tion to “blind” landing equipment which 
will enable the big jet to land its military 
- or commercial payload ‘‘on target” in zero 
would 
cause the diversion of other aircraft. 

A significant feature of the system is 
provision for a manual back-up of the auto- 
matic system permitting the pilot, 
if necessary, to take over manual 
operation of the aircraft but continue his 
“blind” landing. A unique device called a 
“vertical navigational computer’ is included 
to assist the pilot, in low visibility condi- 
tions, to put the aircraft down on airfields 
not equipped with electronic aids. 


Bilge Emptying System 

“Macpump 300 is a bilge-emptying system 
which will pump at a continuous rate of 
300 gallons per hour at a consumption 
of 2.5 amps and a maximum pressure of 
7 feet head. It will pump out 100 gallons 
at a current of under 1 amp and is there- 
fore suitable for use in yachts and small 
boats with minimai electrical power. 

The design of the impeller, it is stated, 
is such that the pump will accept a con- 
siderable amount of solid matter without 
impairing efficiency or causing damage to 
the pump. When necessary, the pump casing 
can be quickly removed to clear complete 
blockage. A compact enclosed unit, it is 
12 inches long, 24 inches in diameter 
and weighs 3lb. It is powered by a 12V DC 
motor and is available from Marine 


Accessory Company, 14 Manette Street, 
ae Cross Road, London, W.1, Eng- 
and. 


Super-clean clothes 


Pechiney, of 23 Rue Balzac, Paris, has 
developed a dry cleaning solution which 
produces a_ bacteria-prohibiting effect in 
clothes that are cleaned with it. The solu- 
tion, Pomp nang hexachlorophene dissolved 
in a trichloroethylene base, is non-toxic, 
odourless and will not harm fabrics, it is 
claimed. 


Magnetic Pump For Steel 


Conventional stoppers used to control 
the flow of molien steel in continuous 
casting are either fully open or fully closed 
and help little toward automatic control 
of liquid metal level in the mould. 

BISRA and the English Electric company 
are developing an electromagnetic pump 
to provide a measure of flow control. The 
annular pump developed gives a flow varia- 
tion of + 25 per cent of full flow from 
a ferrostatic head of one foot. The design 
has been based on that of pumps for 
liquid sodium in the fast reactor. 

A travelling magnetic field is passed up 
or down the pump coils and this tends 
to drag the steel with it, thereby providing 
a head which can be used either to retard 
or to aid the flow of metal. Further 


information is available from BISRA, at 
24 Buckingham 
England. 


Gate, London, S.W.1, 


Because transistors 
cannot be withdrawn 
from equipment, as 
¢an valves, a new 
in-situ. testing tech- 
nique holds _ special 
interest. The test unit 
has provision for bal- 
ancing out the effect 
of components in the 
associated circuitry. 
The new tester has 
been introduced by Avo 
Ltd., Vauxhall Bridge 
Road, London, $.W.3. 


These new relays, announced by 
Londex Ltd., of Annerley Road, Lon- 
don, §.£. 20, England, are claimed to 
have a mechanical life of 20-million 
operations. Under loads such as 240V 
6A AC or 12V 6A DC, the silver con- 
tacts are good for at least 5 million 
operations, The relays are available 
in 2-pole and 3-pole types and are 
mounted on 8-pin or Ii-pin plug-in 
bases. 
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ORACK 


World-famous 
miniature 


Soldering Instruments 
/ 


NO SWITCH 
NECESSARY 
WITH ORYX — 


The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele- 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require- 
ments. 


Australian Distributors 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 


47 York St., Sydney. 2 0233, Ext. 279. 
M488 
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Background: Log Periodic dipole antenna for 144MC. 


[? recent years the accent on antenna 

design for TV and for communica- 
tion networks has turned to wide-band 
antennas capable of giving medium gain 
over a wide range of frequencies. This 
type of antenna should ideally exhibit a 
substantially flat gain frequency re- 
sponse, with minor variations only, in 
feed-point impedance. 

In the past, antennas for wide band 
applications have included stub. de- 
coupled antennas and rhombics. The 
former, while covering more than one 
frequency, exhibit a true response only 
over certain restricted bands and not 
always with the major lobes falling in 
the same direction. While this perfor- 
mance may be acceptable for some har- 
monically-related communications  sys- 
tems, it leaves a lot to be desired for 
wide-band applications. 

The rhombic antenna does achieve a 
reasonable gain and bandwidth but is 
Jarge in size and therefore not a prac- 
tical proposition for many applications. 

And, while various other antenna con- 
figurations have been put forward from 
time to time, they have all failed in some 
regard such as bandwidth, gain, size or 
impedance characteristics. 

A lot of research in the field of wide- 
band antennas has concentrated recently 
on log-periodic designs and derivations 
of same. The geometry of a log-periodic 
(logarithmic periodic antenna) structure 
is formed in such a way that the elec- 
trical properties are repeated periodically 
over the design frequency range. Fre- 
quency independence is obtained by 
making the period of this repetition suit- 
ably small. Our discussions in this article 
will be confined to a version of these 
structures known as the log-periodic 
dipole or LPD. | 

The log-periodic dipole antenna was 
invented by Isbell (1) at the University 
of Hlinois in 1958 as a direct result of 
pioneering work on log-periodic  struc- 
tures by Du Hamel (2). 

The log-periodic dipole (LPD) may be 
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described as a linearly polarised fre- 
quency independent antenna of moderate 
gain, The term “frequency independent” 
signifies that the observable character- 
istics of the antenna such as the pattern 
and input impedance vary negligibly over 


a band of frequencies within the design 


limits of the antenna. In fact this band 
may be made arbitarily wide merely by 
properly extending the geometry of the 
antenna structure. The band limits of a 
given design are determined by non- 
electrical restrictions; size governs the 
low frequency limit, while precision of 
construction governs the high frequency 
limit. 

The designs featured in these pages 
are derived from formulas published by 
Robert Carrel of the Electrical Engineer- 
ing Research laboratory, University of 
Illinois, in his paper “The Analysis and 
Design of the Log-Periodic Dipole 
Antenna.” The basis of this paper is 
that, since the LPD is made of conven- 
tional dipole elements, the mathematical 
treatment of the antenna may be ex- 
pressed in terms of known properties of 
dipoles. 


The normal log periodic dipole con- 
sists of two parallel sections, referred to 
as feeders, to which the dipole elements 
are connected. These hollow feeders 
also serve as the boom of the antenna. 
Adjacent elements are connected to the 
feeders in an alternating fashion. For 


‘instance, as drawn in figure 1, the left- 


hand element of the first dipole connects 
to the top feeder, while the left-hand 
element of the second dipole connects to 
the bottom feeder, and so on. 

The antenna can be regarded as con- 
sisting of groups of elements or “cells” 
which function for individual frequencies 
within the pass band. In each cell the 
length of the feeder between adjacent 
dipoles (approximately one quarter wave- 
length) the reversal of feeder (an ap- 
parent half-wave shift) and a further 
quarter-wave path back along the array 
in space, add up to produce a 360-degree 


For TV and : 


communications 


LOG PERIODIC 


ANTENNAS 
Part One 


phase shift, This 360-degree phase shift 
puts intercepted signals in phase, 
augmenting signal pickup from (or trans- 
mission towards) the vertex of the an- 
tenna. 

By the same token, the cross phasing 
between adjacent elements produces a 
cancellation of signals from the rear of 
the antenna. The larger elements at the 
rear of each cell also tend to discriminate 
against the reception from this direction, 

Excellent rejection of signals coming 
in at angles to the side of the antenna 
is brought about by the cross connection 
of adjacent dipoles. Thus in any two 
adjacent dipoles the intercepted signal 
will be approximately equal in amplitude 
but 180 degrees out of phase, producing 
effective cancellation. 

With this system of log-periodic di- 
pole antennas a balanced transmission 
line may be connected to the front of 
the feeder/booms. Alternatively, a co- 
axial line may be inserted through the 
back of one of the hollow feeder con- 
ductors and fed through to the front of 
the antenna. The coaxial shield js then 
connected to the front of this feeder 
and the centre conductor to the front 
of the other feeder. 

| Using the latter method, the antenna 
serves as its own balun, the ‘current on 
the feeder at the large end of the antenna 
being small. Ideally, with this system, 
the feeder should be conical or stepped 
to preserve the exact scaling from one 
active cell to the next but it has been 
found in practice that two parallel tubes 
can satisfactorily replace the cones as 
long as the tube radius remains small 
compared to the shortest wavelength of 
operation. 

In practice good matching may be 
obtained with 75-ohm impedance, or 
higher, coaxial cable. However, the use 
of 300-ohm transmission line poses an 
additional construction problem as the 
twin boom system cannot be satisfactor- 
ily designed for impedances much above 
100 ohms. An acceptable match can be 
achieved by running a small diameter 


wire through the centre of each feeder 


tube and connecting it at the front of 
the antenna to opposite feeders, as_ il- 
lustrated in figure 2. At the back of the 
antenna, connection may be made be- 
tween these wires and the 300-ohm 
transmission line. 


The necessary information for calcu- 
lating the dimensions for this type of 
matching section is given elsewhere in 
the article. 

In all the designs to be featured the 
feeder-booms are insulated from each 
other and spaced to achieve correct 
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The Abac above is composed of several over-lapping nomographs. When using 
this Abac care must be taken to use the correct combination, all A lines or 
all B lines etc, as several factors are used more than once. 


ELECTRONICS Australia, December, 1965 


O3 


1,105 


O02 


<n O OF OH wt 9 ON NS OT OP Se COR Soe es ee N 


37 


Soa ts Pag 
BC tN ee A Sava. EASA ‘AT 
i: ' EF Bh EE an “EF ype. Pad FS ey ee a er OE ee 
PUP TA AYE avasevavalas. ; 
“a penta ee semen maa ACE So) 
fe BO AS a = bof ha NT Se 
en “nen entn 2-3 


if gdaunigiagnsas of 
E ee : reset 


Whiaw puaw nin 
( SRRERRTS: : 
fea avauawn aialnen: 


a Intatan a none A 
Para wnge nenugynt: | 

Va mien EF re Fae, laf 
a Pawavavars Seas ate e 
enh 


: 
etait 
Gauawar: 


ene hid 


‘€, F 2 
nunca 
NAD 


ABOVE ILLUSTRATED SPEAKER 
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Speaker Systems 


The ®8X-400 and the BX-235S are two specially 
designed and manufactured speaker systems, — 
which for their size (that’s right, photograph on — 
the left is half actual size) provide you with out- 


standing clear and crisp reproduction. 


Choose either unit according to your own 


requirements. 


SPECIFICATIONS 

MODEL 

Max. Power —- watts 

Voice Coil Impedance 

Resonant Frequency ——c/s 

Sensitivity 

Flux Density —~ Gauss 
Woofer 
Tweeter 

Frequency Response -——c/s 


Net weight ‘ 
Size 


Finish 


BX-400 
20 

8 ohms 
90:4 20 
93 db 


10,500 
8,000 
100 to 
18,000 
6.5 ibs. 


BxX-235S 
10 

8 ohms 
120 + 20 
93 db 


9,800 
8,000 
130 to 
18,000 
4.5 Ibs. 


H (10”) x W (5.5”) 
RCL) 
Oiled Walnut 


For their design, performance and finish, you'd 
think they should cost much more, but for a 
nice surprise just ask for their prices. 


ee eet seinen 
AVAILABLE FROM YOUR 


RETAILER, 


SOLE AUSTRALIAN AGENTS 
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of its own resonant frequency. 


matching to the transmission line used. 
The only electrical connection between 
the two feeders is at the rear end. 

If the largest dipole is placed right 
at the back of the feeders it acts as a 
reflector at frequencies on the pies 

ow- 


ever, it may be used as an active dipole 


by placing it approximately .125 of a 
wavelength from the end of the feeders. 
This effectively places a short circuit at 
.125 of a wavelength behind the largest 
element and Zt, the terminating imped- 
ance, will therefore remain inductive at 
the low frequency limit of operation. 

In the design of a log-periodic an- 
tenna, the length of the dipoles change 
by a factor designated as Tau, while 
the spacing between these dipoles is re- 
lated to them by a factor designated as 
Sigma. There is a value of Sigma that 
will be optimum for any desired direct- 
ivity and will give a minimum value for 
Tau. This is shown as Optimum Sigma 
on the graph which relates the above 
facts to antenna gain. 


For values of Sigma greater than 


optimum the directivity falls off and — 


side lobes may appear. Also the 
length of the antenna for a given band- 
width’ becomes excessive, The front-to- 


- back ratio for Tau values above 0.875 is 


greater than 20dB. Below 0.875 the 
front-to-back ratio depends on the value 
of Sigma and reaches a maximum near 
the optimum value of Sigma. 

In this article we will assume from 
the outset that any antenna to be de- 


FRONT OF ANTENNA 


ANTENNA FEEDER 
AND BOOMS 


COAXIAL LINE 
Zo= 2Ro 


_ signed will be for optimum performance. 


Using the graph given (Figure 3) select 
the antenna gain required and at the 
point where the curve for this gain is 
intersected by the optimum Sigma line 
read off the values of Tau and Sigma. 

‘At this juncture we must stress that, 
at the lower frequencies, a high-gain 
antenna may require an unpractically 
long boom length and may be too large 
compared to a standard Yagi antenna. 
Do not forget, however, that the gain 
required by antennas designed for low 
frequency operation is not usually re- 
quired to be as high as that for high 
frequency operation, assuming a com- 
parable microvolt/Metre field strength. 


Referring to the multiple Abac pro- 
vided, a rule joining the selected values 
of Tau and Sigma on the “A” lines will 
indicate, on the third “A” line, a factor 
known as Alpha. This factor is the 
value, in degrees, of half the angle sub- 
tended at the vertex of the antenna — 
the angle between the antenna axis and 
a line through the tips of the elements, 
as in figure 1, 

The next step involves the three “B” 
lines on the Abac and the rule placed 
between the value of Alpha just deter- 
mined and the scale factor Tau will 
indicate the “Bandwidth of the Active 
Region,” Bar. 


REAR OF ANTENNA 


At this stage it is necessary to deter- 
mine the “Operating Bandwidth” of the 
antenna, B, which is given by dividing 
the highest frequency of operation (in 
Megacycles) required by the lowest fre- 
quency of operation required. This 


factor for “B” should now be multiplied 
by the previous figure for “Bar” to give 
a new factor, “Bs,’’ which is the Struc- 
ture Bandwidth. 

It is now possible to ascertain the ap- 


TWO WIRE LINE 
Zo= 4Ro 


proximate length of boom required by 
utilising the “C” lines of the Abac. This 
boom length is given as a decimal of a 
wavelength at the lowest required oper- 
ating frequency. The wavelength at the 
lowest operating frequency may be de- 
termined by dividing 984 by the lowest 
required frequency in megacycles. The 
answer will be in feet. At this stage it 
may be decided whether the gain sought 
requires a boomlength which is im- 
practical. 

If the largest element is to be used 
as an active element an _ additional 
length of boom, approximately. .125 of a 
wavelength at the lowest operating 
frequency should be added to the above 
figure. 

The final factor which must be deter- 
mined is the number of dipoles required 
for the antenna, and this may be ascer- 
tained by the use of the “D” lines in 
the Abac. 


For the antennas featured in the 
second part of this article we have used 
a factor of 5904 divided by frequency in 
Megacycles to calculate the length, in 
inches, of a free half-wave in space. The 
largest dipole of the antenna is cut to 
this length at the lowest operating fre- 
quency. In other words by dividing 5904 
by the lowest operating frequency, in 
Megacycles, we obtain the length in 
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inches of the largest dipole. The free 
space figure used does not allow for end 
effect and, because of this, gives a deli- 
berate safety margin for low frequency 
operation of the antenna. If the largest 
element is used as a parasitic reflector 
the dimensions become automatically 
correct for the lowest frequency. 

Do not forget that this dimension and 
other dipole dimensions must be split in 
two, one element to each feeder. 


The cross phasing of adjacent elements is 
shown in the above projection which is not 
drawn to scale, 
combined with the coaxial cable to produce 
a non-frequency conscious balun is alse 
illustrated. A line drawn through the tips 
of the elements intersects the axis of the 
antenna at an angle designated as Alpha. 


How the hollow feeder is 


The LPD impedance is too low for direct 

connection to TV ribbon. A method of con- 

structing a 4:1 balun utilising the hollow 
boom of the antenna is shown here. 


To work through a practical example, 
we may select a gain of 9dB for an 
antenna. From the graph the optimum 
Sigma is .158 and Tau is .864, From 
the Abac the Alpha is approximately 12 
degrees. 

Moving on one step we ascertain that 
the Bandwidth of the Active Region, Bar, 
is approximately 1.78. Assume the an- 
tenna is to cover ISOMC to 300MC then 
the Operating Bandwidth is 2. The 
product of the two figures now becomes 
3.56 which is the Structure Bandwidth. 
This gives an approximate boom length 
of .85 of a wavelength at the lowest 
operating frequency. 

Finally the Abac shows that the num- 
ber of dipoles is approximately 9.5. This 
means in practice that 10 dipoles would 
be utilised. Having established all our 
factors it is now necessary to proceed 
with the mathematics, Use can be made 
of log and anti-log tables to speed these 
calculations or dipole spacings and 
lengths may be worked out by straight 
mathematics. We will explain the latter 
first then show how to use the tables 
for speedy calculations, 

The second largest dipole may be cal- 
culated by multiplying the length of the 
first by the Tau factor. The third dipole 
is the product of the second dipole and 
the Tau factor and this process is re- 
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SOLDERING IRON TRANSFORMERS 
TAP CHANGING PLUG ON SECONDARY 


187/20 5, 6 or 7V-20 Volt amperes 
TS8/30 240 6, 7 or 8V-30 Volt amperes Two 
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T$3.3/60 240 3 3V—60 Volt amperes cont. Two 


ECONOMY 6V STEPDOWN TRANSFORMERS WB fe 
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FUSE MASTER RANGE STEEL CASE TYPE. 
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ECONOMY 24V STEPDOWN TRANSFORMERS be eicen 
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T$32/60 240 32V—60 Volt amperes One 
1$32/125 240 32V—125 Volt amperes One 
T$32/200 240 32V—200 Volt amperes 

FUSE MASTER RANGE STEEL CASE TYPE 
1S32/30A 240 32V—30 Volt amperes One 
T$32/60A 240 32V—60 Volt amperes One 
TS32/125A 240 32V—125 Volt amperes Two 
T$32/200A 240 32V—200 Volt amperes Two 
TS32/500A 240 32V—500 Volt amperes Two 
TS832/750A 240 32V—750 Volt amperes Two 


T$32/1000A 240 32V—1000 Volt amperes Two 


ECONOMY 1/5V STEPDOWN TRANSFORMERS 2 PIN 


RANGE tinclosed in Pressed Steel Covers wees 


TS$115/30 240 1iSV—30 Volt amperes One 
TS115/60 240 115V—-60 Volt amperes One 
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TSI15/750A 240 115V—750 Volt amperes One 
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TS11$/2000A 240 115¥V—2000 Volt amperes Two 
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| peated till all the dipole sizes have been 
calculated. 

Taking our previous example the larg- 
est dipole would be 39.3 inches in length 
and, using the multiplication of this and 
the Tau factor (.864), we obtain the 
length of the second dipole, approxi- 
mately 34 inches. 

Multiplying the length of the second 
dipole by the Tau factor we find that 
the third dipole is approximately 29.3 
inches in length. This process is con- 
tinued until all the dipole lengths have 
been calculated. Having established the 
dipole lengths we may now calculate the 
centre-to-centre spacing of the dipoles 
on the log periodic feeder, or boom. 

The first step is to multiply the Sigma 
factor by two. Now this Sigma x 2 
factor is used to calculate the spacings. 
The first spacing is equal to the largest 
dipole multiplied by the above product. 
The second spacing is equal to the sec- 
ond largest dipole multiplied by the 
Sigma x 2 product and the spacing con- 
tinues in this way till all spacings have 
been calculated. 


Returning to our previous example 
where a Sigma of .158 was quoted the. 


product becomes .316. Multiplying this 
by the largest dipole length gives the 
first spacing as 12.4 inches. Multiply- 
ing the second dipole by the above pro- 
duct gives a second spacing of approxi- 
mately 10.7 inches. The third spacing 
becomes approximately 9.3 and so we 
continue, until all the spacings have been 
calculated. 

There only remains the problem of 
establishing the correct feed impedance 
of the antenna. Unfortunately this re- 
quires more mathematics but no more 
than the average reader should be able 
to handle. 

The first step is to decide the size 
(diameter) of the dipoles to be used for 
the antenna. Next the ratio of the 
dipole radius to the dipole length is de- 
termined. The ratio should ideally be 
the same for each dipole but, in practice, 
the dipole diameters can be the same for 
each dipole, or scaled in groups and the 
average ratio used. Knowing this 
ratio we may determine the “Average 
Characteristic Impedance” of the dipole, 
Za, from the accompanying graph. 

The next step is to divide Za by the 
impedance of the coaxial cable to be. 

utilised as a transmission line. This 
gives the reference figure for the bottom 
line of the next graph (figure 6). The 
value Sigma-prime, depicted in the 
curves of this graph, may be calculated 
by dividing Sigma by the square root of 
Tau, If the answer. given on the left 
hand side of this graph is multiplied by 
the impedance of the coaxial cable men- 
tioned above the result will be the 
“Relative Impedance” of the feeder 
boom. 

Knowing the Relative Impedance of 
the feeder (Zo) and the diameter of the 
feeder booms (2a) it is possible to cal- 
culate the spacing of the feeder booms 
(centre-to-centre, given by b) which will 
produce a low standing wave ratio 
(SWR). This is fairly straightforward, 
although it entails the use of mathemati- 
cal “hyperbolic cosine” or “cosh” tables, 
which are found only in the more pre- 
tentious books and tables. 

The mathematical expression used is 

b = 2a. cosh (Zo/120). 
which reads as “b equals 2a times the 
hyperbolic cosine of Zo/120.” Thus to 
find b we must work out Zo/120, find 
from the tables the hyperbolic cosine 
of this, and finally multiply the cosh by 
a. 
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The above graph gives computed contours of constant directivity in reference 


to Tau and Sigma. 


The calculations were made using a feeder impedance of 


100 ohms, a short at .125 of a wavelength (at lowest operating frequency) 
behind the largest element and an element length-to-radius ratio of 177. 


For example, if Zo is 120 ohms, b 
will be given by 2a times the cosh of 
1.0, which from the tables is 1.5431. If 
our boom diameter were 1 inch this 
would make the centre-to-centre boom 
spacing 1.5431 inches. This would 
mean that the booms would be _ separ- 
ated by approximately one half-inch. 

To keep reflections from occuring, the 
antenna should be terminated in its 
characteristic impedance (Zo). However, 


In March, 1957, 


geometric progression. Each aerial is 
small compared with a wavelength that 


the advantages of the earl 
It consists of an array 0 


transmission line. Each dipole 
on the other, 


twin line between the dipoles. 
Each dipole, having longer dipoles 


Not only are the dipoles 


. . 


(From “Wireless World,” Sep.,, 1964). 
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THEORY IN A NUTSHELL 


Professor V. H. Rumsey and Dr R. H. DuHamel announced 
the discovery of a new class of aerial which could be designed for any bandwidth. 
In principle these aerials are based on cones, spirals, or structures that repeat in 
always fed at the vertex, which is sufficiently 


flow outward until they reach a part where the dimensions of the repeated structure 
in terms of wavelengths are such that resonance can occur. Here the currents build 
up to maximum and radiation takes place. Beyond the resonance no energy remains 
in the aerial so that the overall size does not matter. Changing the frequency merely 
moves the resonant region about on the structure but does not affect’ the radiation 
pattern or the impedance. Bandwidth is limited only by the largest and smallest 
dimensions of the aerial. The first frequency-independent aerials had rather low 
gains and poor radiation patterns, but performances improved steadily as the 
operation of the aerials became better understood. 


The last step came in June, 1959, with the discovery of the logarithmic dipole 
aerial on both sides of the Atlantic at about the same time. This device combines 
frequency independent aerials with those of the Yagi. 
dipoles having lengths and spacings which increase in 
geometric progression. All the dipoles are fed 
has shorter dipoles on one side and longer dipoles 
and so behaves like a Yagi aerial in its own right. However, at any 
one frequency several of these dipoles are near enough resonance to radiate. It is 
necessary to make sure that the radiated energy from all the active dipoles is 
combined in phase in the desired direction of radiation. This is done by crossing the 


on one side and shorter dipoles on the other, 
thinks of itself as part of a Yagi, and so radiates toward the vertex of the array, 
which is opposite to the direction in which energy is flowing in the line. The dipoles 
are spaced rather less than a quarter wave apart at resonance so that the phase 
difference between adjacent dipoles is made up of a quarter-wave in the feeder, 
a half-wave due to the reversal of the line, and a further quarter-wave path back 
along the array in space. This totals one wave-length and the dipoles, 
reinforce each other in radiating toward the vertex end. 


In the opposite direction, i.e., toward the larger end, the radiation is very weak. 
unwilling to radiate in that direction because of the longer 
dipoles behind them, but the crossing of the feeder ensures that waves from adjacent 
dipoles cancel out in this direction. In practice the radiation from the back of the 
aerial is around 30dB down, or about one thousandth of the power in the forward 
radiation. This is 10dB better than an average Yagi achieves, and thus the logarithmic 
aerial is particularly useful for rejecting unwanted signals, interference, and “ghosts” 


a short circuit across the feeder booms 
a distance of .125 of a wavelength, or 
less, behind the largest element will prove 
satisfactory. This point can be found ex- 
perimentally by running a shorting bar 
across the boom elements until the low- 
est SWR is obtained on the lowest fre- 
quency in the antenna range. 

As mentioned earlier the boom feeders 
can be used with internal wires to pro- 
vide a four-to-one balun transformation 


it does not radiate any energy. Currents 


from a common balanced twin 


therefore, 


ed 
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RELATIVE CHARACTERISTIC IMPEDANCE OF FEEDER Zo/Ro 


RELATIVE CHARACTERISTIC IMPEDANCE OF A DIPOLE ELEMENT Za/Ro 


The above graph plots the relative feeder 
impedence against relative dipole imped- 


ence. The value of Sigma-prime shown on 
the curves is obtained by dividing Sigma 
by the square root of Tau. 


The average characteristic impedence of a 
dipole against the element length-to-radius 
ratio is plotted in the graph on the right. 
This graph and the one above are used in 
calculating the spacing of the feeders to 
obtain correct impedance matching to the 


transmission fine. 


to suit a 300-ohm balanced transmission 
line. This system is illustrated in a draw- 
ing included in this article but do not 
forget it will be necessary to design the 
feeder boom for a match of 75 ohm 
transmission line, The size of the inner 
wire can be calculated from. the formula 
D/d=12.25 where D equals the inside 
diameter of the feeder booms and d 
equals the outside diameter of the wire. 


The wire is supported in a number 
of places, depending on the length of the 
boom, so that it is centrally located from 

the back to the front of the boom. 


At this stage this concludes the long- 
hand maths needed to design a _ log- 
periodic antenna. We promised earlier 
to show a speedier way to calculate the 
element lengths and spacing with the 
aid of log and anti-log tables. 

To use these tables it is necessary 
to determine a logarithmic progression 
figure. This figure is determined by 
taking the figure for Tau, .864 in our 
previous example, and determining its 
log from the log tables. In our example 
the log of 864 is bar-1 and .9365. As 
this is a mixture of negative and positive 
figures it is necessary to take the charac- 
teristic from the whole number of 1 to 
obtain an integrated negative factor. In 
our example minus 1 plus .9365 equals 
minus .0635. This becomes our logarith- 
mic progression figure which is used in 
conjunction with the log tables. 

The next step is to determine the log 
which represents the length of our largest 
dipole. In our example this dipole was 
39.3 inches long, and the log for this 
is 1.5944, If we add our logarithmic 
progression figure or LPF to this log 
we obtain a figure of 1.5309 (adding a 
negative number is the same as _ sub- 
traction). Checking this log we find that 


AVERAGE CHARACTERISTIC IMPEDANCE OF DIPOLE Ze 


the antilog is 3395, indicating that the 
second dipole length is 33.95 inches. 

f we now add the LPF to the last 
log figure, 1.5309, we obtain a new figure 
of 1.4674. This gives an antilog of 2934, 
indicating that the third dipole length is 
29.34 inches. By continuing this addi- 
tion of the LPF we may ascertain the 
length of all the dipoles in the antenna. 
The progressive addition of the LPF 
amounts to repeated multiplication of 
the lengths by Tau. 

Having obtained the dipole lengths we 
may now determine the spacings. The 
first spacing is calculated as outlined 
previously by the Sigma factor x 2 x 
largest dipole length. Determine the log 
for this figure, which is 12.41 in our 
example. The log for this figure is 
1.0936 and, by applying the LPF once 
more, we can obtain the spacings for 
the antenna. The next two spacings with 
logs in brackets are, 10.74 inches (1.0301) 
and 9.26 inches (.9666). 

This completes our description of the 
design of log-periodic dipoles but next 
month we will feature a design for an 
all-band TV antenna with a coverage of 
45 to 222 megacycles with a simple sys- 
tem for obtaining a good match to 300- 
ohm transmission line. Also in this 
article we will give details for single 
channel log-periodic dipoles for TV and 
amateur VHF bands. 

1. D. E, Isbell, “Log Periodic Dipole 
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Array” IRE Trans. on Antennas and 
Propagation, Voe. AP-8, pp. 260-267, 
May, 1960 also University of Illinois 
Antenna Lab. Technical Report No. 
39, June 10, 1959. 

2. R.H. Du Hamel and D. E. Isbell, 
“Broadband Logarithmically Periodic 
Antenna Structures,’ 1957 IRE 
National Convention Record, pt. 1, 
pp. 119-128. 
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CHASSIS TOOL SETS 


PUNCH KITS | Hand Operated 
comers ce women | NIBBLING TOOL 


Reamer . . . Tommy “Adel” cuts round, square 
Bar) Soe vere Die o irregular holes and 
a hae shapes to any size over 
ti ee . eres : 7/16in and notches and 
fon Wie-culters to sult | trims undersized holes to 
Vein, Yin, Yin, lin. fit points. 
1Yein standard valve Capacity—Steel _ to 18- 
sockets. gauge. Aluminium or Cop- 


per to 16-gauge, punching 
Bakelite, Plastics, etc. 


7Q'- 75'- 


A POST FREE! Anywhere in Australia 
. and its territories Replacement ... Cutting Punch 
for Nibbling Tool _ _ _ 37/6 


Complete with Wooden Carrying Case. 


BENCH MOUNTING PANBRAKE FOLDER eo 
pyahuabie for design prototypes, model shops and hobbyists in every ficld where light sheet metal £9 15 ie 
is used, 
FOLDS CAPACITY 
Angles from 175 deg. to 85 deg. 18in long. Aluminium to 13 gauge. Mild steel to 21- PLUS 12} p.c. Sales Tox 
gauge. Yain bed plate adjustable by cams— and postage. 
FORMS puliple slots permit A aeieet of 34 pan sizes 
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Z sections, decorative fcime: etc, 17ib. Mounts with 4-5 1/16in_ bolts. Elsewhere in Aust.  26/- 


Sentorian SPEAKERS 


MODEL H.F, 1016 STENTORIAN MAJOR. Designed to achieve full range response 
when mounted in a “‘compact’’ cabinet. Fitted with a curved, graded cone with radial and 
axial stiffenings which provide discontinuities in the surface. reducing “cone breakup” 
and providing a rigid centre section which forms a high frequency radiator extending the 
response well into the upper register. This ensures a response free from distracting 
resonance. 


Cone diam. 10in. Pole diam. lin. Flux density 16.000 gauss, Total flux 64.000 maxwells. 
Impedance Coil at 15 ohms Frequency response 60 c.p.s to 16,000 c¢.p.s. in sugKested 
cabinet: 30 c.p.s. to 16,000 c.p.s. in larger cabinet. Capacity 10 watts. £16 14 (including 


Sales Tax.) 

Model H.F. 1016 Stentorian 10in. P.M. Unit MODEL H. F, 1012 STENTORIAN 10in 
and 16,000 gauss magnet. Universal im- Unit. 12.000 gauss magnet. Universal im- 
pedance speech coil at 3, 7.5 and 15 ohms. pedance coil at 3, 7.5 and 18 ohms. Capa- 
Capacity 10 watts. Frequency response’ 30 city 10 watts. Frequency response 30 c.p.s 
c.p.s to 15,000 c.p.s Bass resonance 35 ¢.p.s. to 14.000 c.p.s Base resonance 35 c.pis. 


£11/17/6 (including Sales Tax), £7/10/ (including Sales Tax.) 


POST FREE! Anywhere in Australia 


J. H. MAGRATH & CO. PTY. LTD. 
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/PHILIPS Electronic Engineer 
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A NEW PLAYMASTER CONTROL UNIT 


Here is a new addition to our ever-popular ‘/Playmaster’’ series 
of high quality audio equipment designs: a multi-function Con- 
trol Unit featuring modern silicon transistor circuitry. Providing 
four stereo input channels, the new unit may be arranged to 
accept signals from all popular sources by means of alternative 
inbuilt preamps; it will connect with any of our Playmaster stereo 
main amplifiers. As it offers a re-styled front panel and case, and 
outstanding performance, together with easy assembly provided 
by printed wiring boards, we anticipate that it will prove to be 
One Of our most popular designs. 


By Jamieson Rowe 


(ALTHOUGH a high-quality audio 
amplifier can be built in a single 
case, there are certain advantages to be 
gained by separating the input, pre- 
amplification and tone control circuitry 
from the power supply and output cir- 
cuitry to form a “control unit.” 


Doing so gives the cabinet designer 
greater freedom to produce an aesthetic- 
ally satisfying layout, as it reduces the 
bulk of the circuitry associated with the 
control panel and allows the relegation 
of the bulky power and output sections 
to a convenient corner of the cabinet. 


Electrically is makes it easier for the 
amplifier designer to keep hum to an 
acceptably low level, as it keeps the 
input circuitry away from the hum field 
of the power transformer. Similarly it 
is easier to achieve the desired order of 
stability, as the input and output cir- 
cuitry are kept apart. 


In view of these advantages it is not 
surprising that many audio enthusiasts 
elect to build up or purchase amplifier 
systems of the control  unit-main 
amplifier combination type, despite the 
existence of a number of successful 
single case or “unit” amplifier designs. 
Hence the fact that, while we have from 
time to time presented in the magazine 
details of a number of highly successful 
“unit” amplifiers, we have also continued 
to describe contro] units and main 
amplifiers, 

The stereo main amplifiers described 
to date have been the twin 10-watt 
design of January-December, 1959, the 
twin 17-watt design of May, 1959, and 
the economy “101” twin 10-watt design 
of August, 1962, the lastnamed proving 
particularly popular, The control units 
have included the “No. 10” of May, 
1960, and the “104” of April, 1963, the 
latter catering mainly for crystal and 
ceramic pickups and the former for 
magnetic pickups. 


The Control Unit to be described in 
this article has been designed as part of 


this established Playmaster series and 
will mate with any of the stereo main 
amplifiers. However, it offers a number 
of facilities and features not offered by 
previous control units, and combines a 
Standard of performance and a degree 
of flexibility which should ensure its 
popularity for some time to come. 


_ Not the least of its features, we hope, 
is a completely restyled case and front 


The printed wiring boards of the 
new Control Unit are mounted on the 
top and bottom cover plates, which 
swing out for convenient access. 
Virtually all of the components 
mount on the printed wiring boards. 
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panel, The change in style has not 
been motivated simply from a desire to 
be “different,” however; it was made 
only after quite prolonged consideration 
of the requirements of modern cabinetry 
styling, the functions and facilities ex- 
pected of a modern control unit, and the 
styling changes permitted or necessitated 
by recent advances in circuit techniques. 

We are confident that the new case 
and front panel styling will prove to be 
a most successful combination of attrac- 
tive functionality and utility, While the 
inevitable trend has been toward a 
multiplication of control functions and 
input-output facilities compared with 
earlier designs, it has proved possible to 
arrive at a case and front panel which 
make operation scarcely more complex 
than before. Not only this but, in addi- 
tion, the new design allows even easier 
assembly and more convenient servicing 
than before, 

And it should be noted that these 
aims have been achieved with no 
sacrifice to the compact size of the 
unit. The overall dimensions of the 


front pamel and case of the new Con- 
trol Unit are identical with those of 
previous designs, making replacement 
of existing units a perfectly feasible 
proposition. 

Functionally the new design is quite 


3 


p 


up to date. Whereas previous control 
units allowed for input signals from only 
a stereo gramo pickup (magnetic in one 
case, crystal/ceramic in the other) or a 
mono radio tuner, the new unit will 
accept stereo signals from four sources, 
and may be arranged to provide almost 
any type of preamplification and tonal 
equalisation required for these inputs. In 
addition, the control of operating mode 
of the unit is separated from that gov- 
erning input signal selection, allowing 
two modes of stereo operation and three 
modes of mono operation with any of 
the four input signals selected. | 

The four input facilities are designated 
“disc,” “tape,” “radio 1” ang “radio 2.” 
The disc inputs may be arranged to 
accept signals from either magnetic or 
crystal/ceramic pickups by means of 
alternative inbuilt preamplifier circuits; 
similarly the tape inputs may be 
arranged to accept signals from either 
tape replay heads or the output of 
recorders or deck preamps, again by 
means of alternative inbuilt preamplifier 
circuits, 

The pairs of stereo inputs designated 
“radio 1” and “radio 2” are high-level 
“flat” inputs capable of accepting signals 
from standard broadcast or short-wave 
AM tuners, radios, TV receivers and 
other sources having similar output 
characteristics —- such as FM_ stereo 
tuners, when and if these arrive on the 
scene. 

It should also be noted that the 
“tape” inputs may be arranged to accept 
signals of the same type as those accept- 
ed by the “radio” inputs, simply by 
omitting the preamplifiers. 

The five modes of operation possible 
with the new unit are stereo and stereo 
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reverse; mono “A plus B” in which both 
output channels receive a mono signal 
derived from both input channels; and 
mono “A” and mono “B,” in which both 
output channels receive a mono signal 
from the single input channel concerned. 
The two last-named modes are very de- 
sirable where it is necessary to play 
mono tape recordings through the stereo 
system. 

The new Control Unit has improved 
output facilities. As before, the main 
outputs are taken to the main amplifier 
via the power cable, but the output 
impedance is now only one-tenth of that 
of previous units, allowing the use of 
longer interconnecting cables without 
treble loss. Some 320pF of cable 
capacitance is now required to produce 
an attenuation of 3dB at 20KC, allow- 
ing cable lengths of up to 30 feet. or 
so where low-capacitance co-axial cable 
is used. 

In addition to the main outputs there 
are two “Recording” outputs having the 
same nominal output level of 250mV 
RMS, but at an impedance level of 
about 56K. ‘These outputs are indepen- 
dent of the bass, treble and volume con- 
trols, being thus ideal for providing 
signals for an external mono or stereo 
tape recorder. Provision is also made 
for the connection of these outputs to 
a combination input-output tape con- 
nector of the “DIN” type. 

Other features offered by the new unit 
are improved frequency response, low 
distortion and noise, virtually zero hum 
and the ability to operate conveniently 
and economically from batteries if this 
is necessary. The actual circuitry re- 
quires only a supply of 22 volts DC at 
a maximum of 5mA—ji.e., a power con- 
sumption of only 1/9th of a watt. 

Many of the features offered by the 
new Control Unit are the direct outcome 
of the use of silicon transistors, and it 
is only fair to’ point out here that the 
design could hardly have been produced 
but for the recent release of these tran- 
sistors on the local consumer scene. 
With high gain, low noise and thermal 
characteristics considerably better than 
those of available germanium transistors, 
silicon transistors offer many advantages 
in audio circuits. 

As may be seen from the main cir- 
cuit diagram the basic amplifier sec- 
tions in each channel of the unit employ 
two transistors—high gain audio NPN 
types 2N3565, BC108 or similar. The 
first transistor is used as a standard 
emitter-follower impedance matching 


stage, matching the fairly high im-. 


pedance balance control circuitry to the 
somewhat lower impedance of the tone 
control circuitry, 


The tone controls are of the feedback 


The rear of the prototype Control 
Unit, showing the input and output 
connectors. The gap between the 
cover plates should be ignored; it was 
originally provided for ventilation, 
but this proved to be unnecessary. A 
front view of the unit is shown at 
the top of the page. 
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1. INPUTS: 


(a) Disc—one per channel. Alternative preamps to suit either magnetic or 
crystal—ceramic cartridges. Magnetic input 1.5mV_ input sensitivity 
for 250mV output at 1KC, 50K input impedance, RIAA equalisation. 
Crystal/ ceramic input 60mV sens. for 250mV output at 1KC, 2M 
input impedance, fiat response. 

(b) Tape—one per channel. Alternative preamps to suit either tape heads 
or preamp/recorder signals. Tape head sens. SmV_ for 250mV at 1KC, 
100K. input impedance, CCIR equalisation. For preamp/recorder 
signals, sens. 60mV for 250mV at 1KC, 2M _ input impedance, flat 
response. If recorder signal equals or exceeds 500mV preamps may 
be omitted entirely, giving 500mV sensitivity for 250mV output, 100K 
input impedance, flat response. 

(c) Radio-—two per channel (may be used for any high-level “flat” input 
signals). 500m¥V input sens, for 250mV output, 100K input impedance. 


2. OUTPUTS: 


(a) Main outputs—nominal output level 250mV, output impedance approxi- 
mately 25K. 

(a) Recording outputs—nominal output level 250mV, output impedance 
56K. Not affected by tone or volume controls. 


3. DISTORTION and NOISE: 


Signal to noise ratios using 250mV output at 1KC as reference: 
Radio inputs—better than 60dB. 
Disc inputs—better than 55dB. 
Tape heads—better than 50dB. 
Tape recorder-—better than 55dB. 
T.H. distortion at 1KC, 250mV output level virtually unmeasurable using 
normal equipment. At four times nominal output (1V.RMS): 
Radio inputs—.05 per cent or better. 
Disc inputs—.15 per cent or better. 
Tape heads—.40 per cent or better. 
Tape recorder—.15 per cent or better. 


4, TONE CONTROLS: 


Bass control—12dB boost or cut at 60cps, minimum. 
Treble control—15dB boost or cut at 10KC, minimum. 
Effect of controls at 1KC, plus/minus 1dB maximum. 


5. FREQUENCY RESPONSE: 


With tone controls flat: 
Radio inputs: 20cps—150KC or better, plus/minus 3dB. 
Crystal/ceramic disc inputs: 30cps—SOKC, plus/minus 3dB. 
Magnetic PU, Tape head inputs: RIAA or CCIR curves, within 3dB 
from 40cps—15KC. 


10. OUTPUT CLIPPING LEVEL: 


For radio channels—4V RMS minimum, 
For disc channels—2.5V RMS minimum, 
For tape channels—2V RMS minimum. 


SUPPLY VOLTAGE and CURRENT: 


Circuitry requires 22V DC at 5mA max. Operates from batteries, LV 
from transistor amplifiers, or using zener diodes from 180-300V DC. 
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WORLD FAMOUS 


POLYPAKS : 
1 dollar (10/-) a 


Famous 1 dollar paks—brand new 
—no “rubbish.” Ideal for amateurs, 
beginners, servicemen, enthusiasts. 
1. 30 carbon resistors, asst. 4+ watt 
and I watt, presets too. 1 dollar 
(10/). 

. 20 asst. capacitors, 5 each paper, 


WARBURTON FRANKI 
XMAS SPECIALS 


TRANSISTOR RADIO 


CONDENSER COMPONENTS Matched plastic mica, ceramic, 1 dollar 
SUBSTITUTION BOXES Speaker—2tin 8 ohms. 17/ ($1.70) Mo eee mica capacitors, inc 
: 22 MFD 2 Gang Condenser : : ; 
9 Values from 100 PF to . F g 21/ ($2.10) 5 per cent values. 1 dollar (10/). 
selected by rotary switch ¢/w leads W/knob. . 20 styroseal plastic capacitors, 20 
and clips. Post Free. Aerial Coil and Rod 7/6 (75e) r cent and 10 per cent. 1 dollar 
29/6 ($2.95) Osc. Coil 9/ (90) (10/) P : 
: Output Transformer 16/6 ($1.65) ; 


_ Ls H interstage Transformer 13/6 ($1.35) | Guaranteed Al quality. Popular 


Volume Control brands. 1 pak, postage Sd; 3 paks, 
RESISTOR w/Switch and Knob. 9/ (90c) post free. 
SUBSTITUTION BOXES L.F. Transformer— 


lues. fr 15 ohms to 10 set of 3 37/6 ($3.75) 
Pucohine  celccied by two rotary Printed Circuit _ 12/7 ($1.20) PHILIPS ELECTRONIC 
switches c/w leads and clips. Post Cabinet C/W Carrying ENGINEER ASSEMBLY KITS 
Free. Case and Earplug 30/ ($3.00) 
2 Post Free. KIT No. EE8 
42/6 each ($4.25) PARTS FOR 8 PROJECTS. Morse 


LOUD HAILERS Code Practice Set, Gramophone 
Amplifier, 1 Transistor Radio, 
Moisture Indicator, Traffic Beacon, 
Burglar Trap, 2 Transistor . Radio, 


Automatic Night Light. 
£9/19/6 ($19.95) 


KIT No. EE20 

PARTS FOR 20 PROJECTS, All 
the above plus: Electronic Organ, 
Audio Amplifier, Intercom., Bi- 
Ampli Amplifier, Detective’s. Ear, 


SILICON DIODES 


18 amps at 50 PIV—available with 
either K or A to case. 


9/6 each (95c) 
| amp. at 1000 PIV, 


16/6 each ($1.65) (Ca 


Post Free. Weight, 341b. Rabe up to 1,000 

Smeiaaeeeet : oe yards. CARDIOID MRE 
—may be detached at will. - 

, SCREWDRIVER SETS BREAKABLE — SHOCKPROOF— 


Pilfering. Alarms, Push-Pull  Ampli- 
6 pieces, | each fin, Sin, Sin, din, | WEATHERPROOF. Useful for: | Bea, Uversil jest Circuit, Mor 
3in stumpy and Sin Philips Head. Lifesavers, Coastguards, Scouts, sistor Radio, Acoustic Relay. oi 
Post Free. Sporting Events, Building Construct- £14/] u 
8/8 (88e) ion, Fairs, Shows, Supermarkets, / 9/6 ($29. 95) 
etc. KIT No. EE8/20 
£29/10/- ($59) ; 


MICROPHONES inc. Batteries and Freight. COMPLEMENTARY KIT. When 


added to EE8 equals EE20, 
4 Crystal Lapel type c/w lead and EVERYREADY JUNIOR £6/19/6 ($13.95) 
plug. 3 6 ($1.25) SCIENCE KITS Plus Pack, and Post. 1/ (10c). 
ie. Free, Introduction to Electricity.- Full of 


interest to all ages. Kit includes: 
sala Compass, Electric Motor, 
ron Filings, Wire Coil, Clips, Wires, 

100 PF TUNING Sockets, Lamps and Holders, Bat- 
CONDENSERS teries and full-colour 52-page In- 


iieplaes din shat. struction Book. 


£3/2/6 ($6.25) 


UE! RADIO SETS 
6 TRANSISTOR 


Boxed with battery 
earpiece and carry- 
ing bag. 


£9/19/6 ($19.95) 


7/9 (78¢) Plus Pack. and Post. 2/6. Post Free. 
Post Free. LTE ENTE ESL TIO ERO ORI (LD ET LB TCIE SENT HARARE TUSTIN SNS) “er ran Ry Rabiner Cah 
) CRYSTAL DIODE RADIOS | 


2 TRANSISTOR 
Boxed with battery 
earpiece and carry- 
ing bag. 
£5/19/6 ($11.95) 

Post Free. 


Models PT 


6 VOLT POWER PACKS and CB © {. Sie 


Converts mains voltage to 6 volts plied boxed with 
D.C, at 300 M.A, e ar phone and 


99/6 ($9.95) “21/- ($2.10) Post Free. 


Bid (vi7| WARBURTON FRANKI 


220 PARK § I, 5 TH MELB, VIC. 56 9. 015 1| 


@ Please include postage and freight with all orders. @ Trade also supplied 
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B: RADIO | =RADIO 2 


A: RADIO | RADIO 2 


TAPE 


TAPE 


DISC 


me ONT AG Rb 2a 


ON BOARD A 


OUTPUT CABLES 
TO POWER PLUG 
TREBLE 
TP) ig i NEON PILOT 


PIN 7 


POWER PLUG 


Above is a wiring diagram showing all the wiring apart from the printed 

wiring boards. Using this diagram and those showing the placement of parts 

en the boards, construction of the new Control Unit should he a straight- 
forward matter, even for those with little previous wiring experience. 


type, using a slightly modified version 
of the basic circuit first described by 
P. J. Baxandall. The second 2N3565 or 
BC108 ‘ransistor is used in the tone con- 
trol circuit, and also provides a low 
impedance source for the main outputs. 

The use of feedback type tone con- 
trols represents a departure from our 
previous practice, it may bz noted, as 
all our previous control units and ampli- 
fiers have used passive type controls. 
The passive controls have been favoured 
by us in the past because they tended 
to be simpler and less costly where 
valve circuitry was concerned. 

With the adoption of transistorised 
circuitry, however, the situation has 
required re-examination. Theoretical 
considerations and careful tests which we 
have performed have shown that it is 
virtually essential to use feedback tone 
controls if the twin criteria of low noise 
and low distortion are to be met. How- 
ever, it has also been shown that with 
transistorised circuitry there is virtually 
no increase in complexity or cost asso- 
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ciated with the adoption of feedback 
controls; in other words, feedback con- 
trols are both necessary and desirable. 

While it is not possible in this article 
to discuss in detail the advantages of the 
feedback tone control circuit in a tran- 
sistorised system, it may perhaps be 
noted that an important advantage is 
that the preceding stage is not called 
upon to deliver an output some five 
times greater than the signal level ulti- 
mately required. This is in contrast 
with the passive tone control circuit, in 
which the insertion loss of the circuit 
makes it difficult to arrive at a satis- 
factory compromise between distortion 
and noise. 

This type of problem does not usually 
occur with valve circuits because of the 
higher operating potentials involved. A 
valve stage preceding a passive tone 
control and operating from, say 200V, 
can easily deliver a signal of two or 
three volts with low distortion, but a 
transistor operating from 20V_ or less 


and called upon to deliver the same | 
, 1965 
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PRICE £2/13/- 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 


AMPLION (A/SIA) Pty. Ltd., 
29 Major's Bay Rd., Concord, N.S.W. 


Vic. Distributors: E. W. Cornelius Pty. Wid.. 
§ Northumberland St., Sth. Melbourne, Vic. 


51 


52 


ie M-8 


AKAI 


TAPE RECORDER 


CROSS-FIELD HEAD PLUS 
VERTICAL STEREO * 4 track 
stereo/monaural record and play * 4 speeds (1 7/8”, 
3 3/4”, 7 1/2” and 15” per sec.) *' Frequency res- 
ponse—30 to 2,5000cps at 7 1/2ips * Sound-on- 
sound recording * Tape cleaner * Automatic stop 
and shut-off * Simple change-over for necessary 


AC power 

AMATEURS CAN ENJOY PRO- 
MODEL 170 FESSIONAL RESULTS. * 4 
track stereo/monaural record and play * 3 speeds 
(1 7/8”, 3 3/4” and 7 1/2” per sec.) 15 ips optional 
* Frequency response—40 to 18,000 cps at 7 1/2ips 
* Portable and light weight plus high quality * Auto- 
matic stop * Built-in two speakers * Simple change- 
over for necessary AC power 


FULL-TRANSISTORIZED 
MODEL a -TW oortaBLe TAPE RECORDER 


* 4 track stereo / monaural record and play; * 4 
speeds (15/16”, 1 7/8”, 3 3/4” and 7 1/2” per sec.) 
* Cross-Field head plus deviationless micro-motor 
* Frequency response—40 to 25,000 cps at 7 1/2 ips 
* 4 watts stereo output * AC or DC (with recharge- 
able battery) * Simple change-over for necessary 
AC power 


...Pride In Quality 
For Your Pleasure... 


© 665) 
MODEL 910 


sos 


Pari 


MODEL, 910 P.A.SYSTEM TAPE RECORDER 


* 2 track monaural record 
and play * 2 speeds (3 3/4” and 7 1/2” per sec.) 
* Frequency response—40 to 12,000cps at 7 1/2ips. 
* Simple public-address system * Input mixer 
* Pause lever * Simple change-over for necessary 
AC power 


CROSS-FIELD HEAD PLUS 
mova. K-35 SSF SOLID STATE AMPLIFIER 


* Cross-Field head plus Solid State Amplifier 
* Total 50 Watts music power (25 watts each) 
* 4 track stereo/monaural record and playback 
* 3 speeds (3-3/4”, 7-1/2” and 15” per sec.) 
** Frequency responce—30 to 24,000 cps at 
7-1/2” per sec. * Automatic repeat and reverse 
* 10 1/2” reel adaptable * Sound on sound, 
sound with sound recording * Built in two speak- 
ers * Automatic stop and shut-off * Remote 
controls available * Unit card system amplifier 


included * Simple change-over for the necessary 
AC power 


Main Products: 

@ STEREO: X-355, 345D, M-8, X-IV, ST-1, 44S, 1700 

@ MONAURAL: 910, 707, 707S 

® DECK: 44D 

@ SPEAKER SYSTEMS: SS110, SS90, SS88A, $S55, SS30 


MAGNECORD AUSTRALASIA PTY LTD. 


210 Clarence Street, Sydney 


Tel. 29 1704 


AKAI ELECTRIC CO., LTD. 


HIGASHIKOJIYACHO OHTA-KU TOKYO JAPAN 
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signal level is in a much less favourable 
position, 

The operation of feedback tone con- 
trols is quite straightforward. The 
moving arms of the controls are con- 
nected to the input of the transistor; the 
“boost” ends of the controls connect to 
the source of signal—the emitter cir- 
cuit of the preceding stage—while the 
“cut” ends connect to the transistor out- 
put. 

At mid-frequencies the gain of the 
Stage is unity as the input of the tran- 
sistor is effectively fed from a point 
midway between its own output and the 
source of signals, This same situation 
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applies to all frequencies, if the controls 
are in their central position: the stage 
has a response “flat” from about, 20cps 
to more than 150KC, 


If the moving arm of either control | | 


is displaced from the central position 
the gain of the stage is altered with 
regard to the range of frequencies con- 
cerned. Moving the arms toward the 
source of signals increases the gain and 
gives bass or treble “boost,” while 
moving them toward the output reduces 
the gain below unity and gives “cut.” 
As the curves show, adequate amounts 
of boost and cut are provided. 

The basic amplifier sections thus 
described are preceded by the balance 
control and the mode and selector 
switches, and form the essential “radio” 
or high-level section of the Control Unit, 
The input impedance of these sections 
is approximately 100K, with an input 
sensitivity of 500mV for an output of 
250mvV, 

Pickup and tape signals normally 
require preamplification before being fed 
to these sections, and for this reason 
the new unit has provision for both 
disc and tape preamps. The circuits for 
these are shown adjacent to the main 
circuit, together with the associated 
wiring diagrams. 

There are alternative preamp circuits 
for both disc and tape inputs, allowing 
the Control Unit to be suited to almost 
any popular source of signals. Disc 
preamp “A,” a three-transistor circuit, is 
used where a high-quality magnetic pick- 
up is employed; where a crystal or 
ceramic pickup is to be employed in- 
stead, the alternative two-transistor disc 
preamp “B” is used. 

Similarly the three transistor tape pre- 
amp “C” used where signals are taken 
directly from a tape head, but where 
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Above is a reproduction of the etching pattern for the “A” channel uinted 
wiring board; the other board is a lateral mirror image. Below is shown the 


effect of the tone controls upon the basic or “radio’’ 
Control Unit channels. 


response of the two 


high-level “flat” signals are available 
from a tape recorder or deck preamp 
this preamp is either replaced by a two- 
transistor circuit of the same type as 
disc preamp “B” or is omitted altogeth- 
er to provide what is virtually another 

“radio” input, 

The three-transistor preamps “A” dad 
“C” are modified versions of the units 
described in the author’s October, 1965, 
article. They consist of a low-noise 
input stage followed by a two-stage feed- 
back pair, providing equalisation. Each 
circuit uses two low-noise NPN tran- 
sistors, type SE4010 or BC109 or 
similar, and one high-gain PNP, type 
2N3638 or OC202 or similar, 

If a high gain PNP silicon tran- 
sistor cannot be obtained for the latter 
stages, incidentally, it is permissible to 
use a germanium type such as the 
OC44N. However, it should be noted 
there are no known germanium tran- 
sistor equivalents for any of the NPN 
transistors used in the Control Unit. 
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Every Switch-user wants 
ABSOLUTE RELIABILITY 


RELIABILITY has been carefully builtin to this wide-range of 
OAK, CUTLER-HAMMER, NSF ano other world-renowned designs 


More than 1,000 types available. Write for details of Rotary, push-button, 
piano-key, lever types, tool handle, push-push, slide, rocker, automotive, 
industrigi and service approved types to:— 


SYDNEY: Electronic Parts Pty. Ltd., 32 Wardell Road, Petersham. Phone 560 7566, and ai! recog- 
nised wholesalers, MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. 
Phone 679161. HOBART: Amalgamated Wireless (Australasia) Ltd., 123 Murray Street. Phone 
3 3836, LAUNCESTON: Amalgamated Wireless (Australasia) Ltd., 80 Cameron Street. Phone 2 1804. 
ADELAIDE: Newton McLaren Ltd., Leigh Street, Phone 510111. BRISBANE: Chandlers Ltd., 
Albert and Charlotte Streets. Phone 310341, PERTH: Amalgamated Wireless (Australasia) Ltd., 
335 William Street. Phone 28 3425, 


MANUFACTURERS SPECIAL PRODUCTS PTY. 


LTD. 

47 YORK STREET, SYDNEY. 20233 
W488 MSP2-64 
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“MM” SERIES 


AUSTRALIA’S LEADER IN MODERN PRECISION SOLDERING TOOLS 


Tip Shaft Dia: 1/8” 
Rating: 


Weight:* 3 ozs. and instrument work. 


Tip Shaft Dia: 3/16” Application: Standard tool for 
23 watts radio and television assembly 


Rating: 


Weignt:* 34 ozs. and servicing. 


Tip Shaft Dia: 1/4”° 


Weight:* 4 ozs. similar heavier tagging. 


*Weight of tao! only, without cord set. 


Tip Shaft Dia: 5/16” 
Rating: 
Weight:* 6 ozs. 


M15 


seizing ferrule 


Application: Transistor, miniature 
19 watts and micro-miniature electronics 


Application: Servicing in tele- 
Rating: 27 watts communication centres and 


Application: General Purpose 
45 watts Solder Tool, sheet metal, earthing 
strips and other heavy duty work. 
Tip incorporates unique anti- 


SELECTED AS 


Good 
Design 


FOR 
AUSTRALIAN 
DESIGN INDEX 


INCUSTRIAL 
DESIGN COUNT 
OF AUSTRALIA 


LONG LIFE TOOLS, TESTED AND PROVED IN 
WORLD-WIDE SERVICE. t 

Adcola ''M' Series soldering tools are long-life 
precision-made tools, the result of 20 years’ 
development to meet the particular needs of 
the Communications and Electronics industries 
throughout the world. 

They are standard equipment in all Australian 
Armed Services, Space Tracking establishments 
P.M.G.'s Department, major computer firms and 
numerous other organisations with the resources 
to carry out stringent comparative pre-selection 
tests on soldering equipment. 


GREATER THERMAL EFFICIENCY 

The advanced design reduces heat losses to a 
minimum and provides a work capacity in each 
model normally associated with conventionally 
designed tools of twice the rated power. Initial 
heat-up time {60 seconds for M70, 100 seconds for 
M64) and heat recovery are extremely rapid. 
Elements are calibrated to provide optimum tip 
temperatures for swift and sound soldering of 
terminations in each type of circuit. 


DESIGNED FOR ACCURATE SOLDERING 
The lightness and balance of the ''M" Series 
tool; the flared handle, ribbed for a positive 
precision finger grip; the slim heater unit allow- 
ing the best possible visibility and penetration; 
the combination of these design features allows 
easy, precise manipulation and therefore better 
soldering. 


INSTANT CONTROLLED HEAT 
A_ constant heat tool operating at the correct 
soldering temperature ensures the swiftest and 
most efficient soldering. Poor quality soldered 
joints caused by too high or too low a soldering 
temperature are avoided. Fitted with a hook for 
suspension while idling, Adcola soldering tools 
will operate continuously without risk o over- 
heating or loss of tip tinning. Heat sinks, idling 
or cut-off switches are NOT required. 


EASY REMOVAL OF TIP 
The tip is held firmly by a stainless steel collet, 
and is easily removed for cleaning and replace- 
ment and to allow quick fitting of special- 
purpose tips. ; 


SAFETY FIRST 
Safety was a primary consideration in the be 
of the ''M'' Series, which embodies a fully 
insulated element and a double-earthed helical 
wire outer casing to the heater unit, Every 
heater unit must pass an insulation test of 2,000 
volts before release from the factory. 


NO TRANSFORMER REQUIRED 


Adcola tools conform to S.A.A. approval and 
test specifications and are approved in all States 
for mains voltage operation. 


All models cre available for 230-250V, 200- 
rea 100-120V, 50-55V, 32V, 24V, 12V and 


ADCOLA PRODUCTS PTY. LIMITED 12 CHURCHILL ST., MONT ALBERT, MELBOURNE, E10, VICTORIA, TEL. 88-4351 


NLS.W.: GEORGE BROWN & CO. PTY. LTD., 29-5877; BROADWAY 
ELECTRONICS PTY. LTD., 211-4224; ELECTRONIC PARTS PTY. 
LTD., 56-0625; GENERAL ACCESSORIES PTY. LTD., 73-0211; 
GEORGE KENT (AUSTRALIA) PTY. LTD., 67-0351; MARTIN DE 
LAUNAY PTY. LTD., 29-5834; NEWCASTLE, B4741; WAGGA, 
4644; WOLLONGONG, 86020; LAWRENCE & HANSON ELECTRICAL 
PTY. LTD., 69-4041; NEWCASTLE, 61-5573; WAGGA, 4224; PAUL'S 
(MERCHANTS) PTY. LTD., 61-6392; RADIO DESPATCH SERVICE, 
61-1876; REG. ROSE & CO, PTY. LTD., 29-1851; W. G. WATSON 
& CO, PTY. LTO., 29-5531; NEWCASTLE, 61-4961. 


Vic.: ELECTRONIC DEVELOPMENTS PTY. LTD., 63-3596: GENERAL 
ACCESSORIES PTY. LTD., 69-0300; HOMECRAFTS PTY. LTD., 
32-3711; J. H. MAGRATH CO., 32-3731; RADIO PARTS PTY. LTD., 
30-1251, 211-S921; WARBURTON FRANKI (MELB.) PTY. LTD., 
69-0151; R. M. LANGFORD CO. PTY. LTD., 42-5533, 


QLD.: T. H. MARTIN PTY. LTD., 2-1785; BATTEN’S ELECTRICAL 
FTY. LTD., 5-3936; SOUTHPORT, 2-1685: CHANDLERS PTY. LTD., 
31-0341; JAMES CROKER & SONS, MACKAY; A. E. HARROLD 
PTY. LTO., 31-3081; LAWRENCE & HANSEN ELECTRICAL (QUEENS- 
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LAND) LTD., 2-1151; CAIRNS, 3739; TOOWOOMBA, T'VILLE; 
GENERAL ACCESSORIES PTY, LTD., 2-3093; B. MARTIN PTY. LTD., 
CAIRNS, INNISFAIL; ©. A. PEARCE & CO. PTY. LTD., 2-3201; 
TRACKSON BROTHERS PTY. LTD., 2-2804; WYPER BROTHERS LTO., 
$-3219, BUNDABERG. 


S.A. F. R. MAYFIELD LTD., 8-4131; GEN . 
END aulenre, GENERAL ACCESSORIES PTY 


TAS.: ROWE & CO. PTY. LTD,, HOBART, 34-3860; CHARLES DAVIS 
¢ 5 3-3121; W. & E $s 


m4 eek STO HOBART, Rs TASK yi 
ms tye 3 : CRAFTS-TASMANIA, H 
Li: LAWRENCE & HANSON ELECTRICAL PTY. LTD:, HOBART. 


“Sz 


2-27 
2-74 


WA: C. L. SEDUNARY & CO., 21-6607; ATKINS (W.A.) LTD 
21-0101; GENERAL ACCESSORIES PTY, LTD.. 21-2501: ¢ E 
& CO. (1959) PTY. LTD., 21-9331 i ie rit hee 


N.T.;  LAWREN 
DARWIN, ENSE & HANSON ELECTRICAL (N.T.) PTY. LTD., 
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The disc preamp “A” gives the unit 
a sensitivity of approximately 1.5mV 
for 250mV_ output at IKC, which 
should be adequate for the majority of 
magnetic pickups, The sensitivity can 
be reduced for high output types by 
means of negative feedback around the 
first stage. The input impedance of this 
preamp is approximately 50K, which is 
optimum for the majority of magnetic 
pickups, and the equalisation provided is 
within 3dB of the standard RIAA curve 
from 40cps to I5KC. 


Tape preamp “C” gives the unit a 
sensitivity of approximately SmV_ for 
250mV output at IKC, which gives ade- 


’ 


are a few general points to be noted 
regarding the circuitry. 

For operation of the Control Unit 
from our existing valve-type main 
amplifiers a zener diode divider circuit 
is used to obtain the necessary 22 volts 
DC from the main amplifier HT supply. 
The divider consists of a 22K eight-watt 
series resistor and two zener diodes, Z1 
and Z2, Diode Zi may be either the 
miniature type OAZ272 or _ type 
OAZ212, while Z2 may be either type 
OAZ273 or type OAZ213. 

When operated from valve main 
amplifiers in this fashion a neon pilot 
lamp may be used, as indicated, This 


WIRING OF TONE CONTROL BOARD 
(BOARD A SHOWN ONLY; BOARD BIS MIRROR IMAGE) 


RECORDING 
OUTPUT + 22V 


periise 


eee 


BASS CONTROL 


TREBLE CONTROL, 
VOLUME 


+ Zl! AND Z2 REPLACED BY SINGLE 100uF, 


ELECTROLYTIC ON BOARD B. 


(TAPE INPUT) 


The wiring dia- 
gram at left shows 
the placement of 
components at the 
“output” or tone 
control end of 
board “A”; the 
positions will be 
laterally trans- 
posed on_ board 
“B.”’ Note that a 
100uF electrolytic 
mounts on board 
“BY in place of 
the zener diodes 
Z1 and Z2. 


BALANCE 
CONTROL 


25V\W 


SINGLE-ENDED ZENERS: CONNECT LEAD NEAREST 
DOT TO POSITIVE. DOUBLE ENDED ZENERS: CONNECT 


BAND END TO POSITIVE 


3 3.9K IF ONLY ONE PREAMP USED ON BOARD; 


2.2K IF TWO PREAMPS 


quate gain for most medium to high- 
impedance replay heads. As with the 
disc preamp, the gain can be reduced if 
required, using feedback around the first 
stage, although this will rarely be neces- 
sary, The input impedance is approxi- 
mately 100K and the equalisation may 
be set to the CCIR curves for either 
7.5ips, 3.7S5ips or 1.87Sips. 

Disc preamp “B” and tape preamp 
“D” use the same circuit, a two-tran- 
sistor feedback pair using a low-noise 
NPN type SE4010 or BC109 or similar 
and a high-gain PNP type 2N3638 or 
OC202 or similar (OC44N may be used 
for the latter, as before), The circuit 
has an input impedance of two meg- 
ohms, which makes it very suitable for 
crystal and ceramic pickups and quite 
compatible with external tape preamps 
and recorder outputs. 

The sensitivity of the Control Unit 
using this circuit is 60mV for 250mV 
output, with flat response from 30cps 
to S5SOKC. The gain may be reduced if 
required to suit high output crystal pick- 
ups by increasing the value of the first 
stage emitter feedback resistor, 


Before we pass on to a description of 
the mechanical side of the design there 
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keeps the Control Unit completely free 
from AC and ensures that the hum out- 
put of the unit is virtually zero, When 
the unit is operated from low voltage 
supplies in transistorised main amplifiers 
it will not be possible to use a neon 
pilot, however, and it may then be 
necessary to either use a low consump- 
tion filament lamp or omit the pilot 
lamp altogether, The same will apply 
to battery operation in the rare cases 
where this is required, 


The value of the decoupling resistors 
feeding the preamps of each channel of 
the unit will depend upon the number 
of preamps used. If only one preamp is 
used per channel, the resistors should be 
3.9K 4 watt, while the correct value if 
two preamps are used per channel is 
2.2K 4 watt. These values apply re- 
gardless of which preamp circuits are 
used as all preamps have virtually identi- 
cal current drain. 


The recording outputs are taken from 
the emitter circuits of the stages follow- 
ing the balance control. This gives sig- 
nals at approximately 250m¥V level, in- 
dependent of the tone and volume con- 
trols. The 56K series resistors gnsure 
that lead capacitance or loading varia- 


EMI 
LONG TERM 


SCIENTIFIC SATELLITE 
RESEARCH 


the Data Acquisition 

Facility, Orroral, A.C.T., continues to 
increase and EMI are therefore able to 
offer’ additional positions in this long- 
term activity. 
The primary functions of the station are 
to give continuous support to scientific 
satellite programmes, such as Orbiting 
Geophysical Observatories and Orbiting 
Astronomical Observatories by providing 
24-hour Tracking, Telemetry and Com- 
mand coverage. 
Positions available: 

Supervising Technicians. 

Senior Technicians. 

Technicians. 

Technical Assistants. 


Salaries: from £1,100 to £2,300 per 
annum basic. 


Allowances: 50 p.c. of basic salary for 
all shift work. 25 p.c. of basic 
salary for all day work. 


Resettlement allowance: Allowances are 
designed to cover the difference be- 
tween housing costs in A.C.T. and 
South Australia. 


Housing fimance: Second mortgages up 
to £2,500 available from Company 
funds. 


Removal costs: Fare and transportation | 
costs for employees and families 
plus removal allowance. 


Transport: Free daily transport between 
.A.F, and Canberra or Quean- 


The work at 


beyan. 


Superannuation: AlI employees in the § 
above categories become eligible 
within one month of appointment 
for the company non-contributory 
superannuation scheme, which in- 
cludes Life assurance cover. 


Experience and qualifications: Leaving 
Certificate or equivalent is highly 
desirable but relevant Service experi- 
ence could be acceptable. Experience 
required ranges from 10 years for a | 
Supervising Technician to two years 
for a Technical Assistant in the 
following fields: 

Radar. 

Data Processing. 

Solid State Circuitry. 
Instrumentation Tape Recording. | 
Telemetry. 

Communications. 

Pulse Techniques. 

Electrical Servo Systems. 
Hydraulic Servo Systems. 


Please quote Reference No. E.A.1. 
when applying. : 


Applicants should write giving a sum- 

mary of their relevant qualifications and 

experience to: 

Personnel Manager, EMI Electronics 
Limited, 


i P.O. Box 176, Salisbury, South Australia. 


All EMI employees at the D.A.F. are 
regarded as members of the EMI 
Group and would be considered for 
any suitable vacancies which could 
occur within the EMI companies in 
Australia or overseas. 


For Perfection 
In Music 


Dual 1009 Record Changer 


Studio Pickup Arm fully balanced vertically and hori- 

zontally mounted on a ball bearing in both directions. 

Stylus pressure adjustable from 4 to 7 grams—fingertip 

control and indicator scale. 

Slide in Head with simple and effective cartridge 
mounting—accepts all cartridges with std. +” mounts. 

Four speeds with vernier speed control—speed can be 

controlled plus or minus 3 per cent. 

Heavy duty — 4-pole — magnetically shielded motor — 

rubber mounted. 

Cast Duralumin turntable weighing over 7lb assures 

uniformly constant speed. ’ 
Extremely light slide controls permit automatic opera- Dual 1009 
tion without vibration—automatic cycle will operate as OME 
low as*4 gram stylus pressure. 

Triple function: Manual—Automatic single player and 

changer operation. 

New design spring and rubber chassis mounts eliminate 

possibility of feedback. 

PRICES— 

1009 (without cartridge) .. .. .. .. .. £5115 0 

1009/CDS (crystal cartridge and Sapphire) 57 12 0 

1009/DMS (magnetic cartridge & diamond) 63 15 0 


Dual 1010 Record Changer 


Permits following modes of operation: manual single 
record play; Automatic single record play with short 
spindle, and automatic record changing of up to 10 
records of same size with changer spindle.  Self- 
stabilising changer spindle (without overarm), modern 
lightweight tonearm of high torsion-resistance and 
small mass, with tonearm lock and separate muting 
switch, for both stereo channels. Cartridge holder with 
Dual stereo crystal cartridge CDS 630 Operation by 
means of two smooth working slide switches for record 
size selection, Start (and instant-change), instant stop 
(also returns tonearm to its rest), and manual opera- 
tion, 4-speed, rugged 2-pole Dual induction motor, 
automatic disengagement of drive wheel. 

STANDARD: £31 HI FI: £33/4/- 


Dual 1011 Record Changer 


Permits intermix of different size records, otherwise 
operation and features are as in Dual 1010: manual 
single play, fully automatic single play, full automatic 
changing. Operates with slide switch for start (and 
instant change), instant stop with automatic return of 
tonearm to its rest), and manual operation. 

£34/18/- 


Dual 410 Record Player 


Modern, — torsion-resistant lightweight tonearm with 
built-in Dual stereo crystal cartridge CDS 630 including 
micro and standard sapphire stylus. For all record sizes 
and types. Separate muting switch for both stereo 
channels. Tonearm lock. 4 speeds: 2-pole Dual induc- 
tion motor, automatic disengagement of drive wheel, LESSEE GLO T E TE 
turntable brake. Unique top-mount spring screws make DUAL 410 
the Dual 400 easy to install from above. 
2 


FRED A. FALK & CO. PTY. LTD. 


28 KING STREET, ROCKDALE. PHONE LX4783 


Distributed by: N.S.W. and Victoria—all leading. electrical houses. S.A.—L. S$. Wise Ltd, 196 Gilles Street, Adelaide. 
_ QUEENSLAND—Ron Jones Pty. Ltd. 1-5 Merton Road, South Bris bane, W.A.—Athol M. Hill, 842 Hay “Street, Perth. 
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| tions at the recording outputs have no 
effect upon the performance of the main 
circuit. 

With the exception of the control 
switches and potentiometers, the input 
and output connectors and four resis- 

tors, all of the components of the new 
Control Unit are mounted on two print- 
ed wiring boards measuring 2tin x 7#in. 
This makes for easy assembly, even by 
those with little previous wiring experi- 
ence. 

The patterns of the two boards are 
mirror images—i.e., one is simply an 
end-for-end version. of the other. The 


board coded 65/P12A is used for channel 
“A,” and mounts on the lower section 
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CONTROL UNIT 


LIST OF PARTS 


DISC PREAMP “A” (Parts for 
one preamp) 

2 x SE4010 or BC109 transistors. 

1 x 2N3638 or OC202 transistors 
(or similar), — 

1 x 4.7K, 2 x 22K, 1 x 47K, 
1 x 56K, 1 x 150K, 1 x 470K, 
1 x 3.3M resistors—all + watt. 

1 x .0039uF, 7 x .0068uF, 2 x 
O.luF LY plastic capacitors. 

1 x 64uF 16VW electrolytic. 

Rl and Cl if required to reduce 
gain (C1 is 0.1uF). 

DISC PREAMP ’’B” (One preamp). 

1 x SE4010 or BC169 transistors. 

1 x 2N3638 or OC202 transistors 
(or similar). 

1 x 10K, 1 x 22K, 1 x 56K, 
1 x 220K 1 x 470K, 1 x 680K 
resistors—all | watt. 

3 x O0.luF LV plastic capacitors. 

1 x1OuF 16W electrolytic. 

TAPE PREAMP “C” (One preamp). 

2 x $E4010 or BC1I09 transistors. 

1 x 2N3638 or OC202 transistors. 
(or similar). 

2x 22K, 1 x 33K, 1 x 100K, 
1 x 150K, 1 x 470K, 1 x 3.3M 
resistors—all } watt. 

1 x 100pF ceramic capacitor. 

1 x .0OOluF, 1 x .0022uF, 
2x O.luF LV plastic capacitors. 

1 x 10uF 16VW electrolytic 
capacitor. 

R2 as required for tape speed; R1 
and Cl if required to reduce gain. 
TAPE PREAMP “D” 

Parts list identical with Dise 

Preamp B. 
Note that if signal available from 
tape recorder or external preamp 
equals or exceeds 500mV, no tape 
preamp is required. 
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of the case, while the board coded 
65/P12B is used for channel “B” and 
mounts on the upper section of the case. 

The case itself consists simply of two 
dished end-brackets attached to the front 
panel, and a pair of angle plates which 
form the top, bottom and rear covers, 
The printed boards are mounted on the 
top and bottom plates, while the input 
and output connectors mount on the sec- 
tions of the plates forming the rear of 
the case, 

When the minor components are 
mounted on the printed boards, the lat- 
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ter are bolted to the cover plates and 
the remaining wiring added. As this 
wiring permits the cover plates to be 
swung out for access, assembly and 
future service are greatly facilitated. 

The end brackets fasten to the pro- 
totype front panel by means of the 
volume and input ,selector control 
mounting bushes, the pilot lamp bezel 
and a single screw — the latter being 
hidden behind the “L” in the “Play- 
master” label. This type of mounting 
was possible in our prototpye as the 
front panel used consisted of an alu- 
minium sub-panel, a photographic print 
and a Perspex cover plate. 


Constructors who choose to employ a | 
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MAIN SECTION 

Set of metalwork for front panel 
and case. . 
Printed wiring boards, 65/P12A 
and 65/P12B. 
3-pole 5-position rotary switch, 
MSP type AK 52233-F or similar. 
2-pole 4-position rotary switch 
with “earthing plate,”” MSP type 
AK 52234-F or similar. 
50K-50K log. ganged 
potentiometer. 
500K lin. potentiometer. 
2 S00K-500K lin. ganged. 

potentiometer. 
1 Neon lamp and bezel assembly. 
10 Audio connector sockets (or less 
as required). 
DIN 5-pin socket (if required). 
Miniature 7-pin socket for tuner 
(if required), 
Octal plug, cable type. 
Small knobs. 
Large knobs. 

TRANSISTORS and DIODES 
2N3565 or BC108 or similar 
transistors. 

Operation from 180-300V only: 
OAZ272 or OAZ212 or similar 
zener diode. 
OAZ273 or OAZ213 or similar 
zener diode. 

RESISTORS 
(} watt 5 p.ec. unless stated). 
x 10K, 2 x 22K, 4 x 27K, 
4x 47K, 2 x 56K, 1 x 100K, 
4 x 220K, 2 x 470K, 2 x 3.3M. 
22K BW (for 180-300V operation 
only). 
3.9K or 2.2K (depends upon 
number of preamps used). 


CAPACITORS 
680pF ceramic or LV plastic. 
-O22uF LV plastic. 
O.1uF LV plastic. 
0.27uF 25V ceramic. 
0.47uF 25V ceramic. 
100uF 25VW electrolytic. 

SUNDRIES 

1 x 5-lug miniature tagstrip; 1 x 
grommet for 3/8in hole; connecting 
wire, shielded wire, solder, nuts and 
bolts, ete. 
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different type of front panel may have 
to omit the mounting screw, and rely 
upon the volume control mounting bush 
to attach the left-hand end bracket. 
As with previous Control Units no 
specific method of mounting the unit in 
cabinetry has been assumed. However 
as the front panel extends some 5-8in 
beyond the case at each end, a number 
of mounting arrangements are possible. 
A simple method would be to drill a 
3-16th hole near each corner, to take 
four chromed round-head wood screws. 
We have prepared full wiring diagrams 
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NOW... 
MULTIMETER 
WITH RECORDER 


Electrical measuring and 
recording made easy with 


@ MULTISCRIPT 1 
with 27 RANGES 


eo MULTISCRIPT 3 
with 22 RANGES 


WATSON VICTOR LTD. 
Phone: 28-2851 
DOW-KEY DK6O SERIES 


All Capital Cities in Australia 


and New Zealand 


4 VERSATILE 
MODELS 

A.C. or D.C. 
COAXIAL 
RELAYS 


BNC, N and 


PKEO.G2AC 


DK60-2¢ 
Small Compact, Light 
Weight. Less than Yoz. 
Also available with Type C. TNC. 
ieee : UHF Connectors. 
Outstanding favourite for hams ... Low 
VSWR—less than 1.15:1 from 0 to 500 
Mc/s. High contact pressures. Low 
cross-talk through use of patented “‘iso- 
lated connector” arrangement. Operating 
time less than 300 milliseconds from ap- 
plication of coil voltage; less than 15 
milliseconds between contacts. 
Other specifications: 
Power rating: 1 KW to 500 Mc/s. 
Coil voltages: 6vdc to 240 vac. at 2 
watts, 
External contacts (for receiver muting, 
etc.): up to 5 amps at 110 vac. 
Normal impedance: 50 ohm (75 ohm 
available at extra cost). 
Full range catalogue available on request f 


Obtainable from leading wholesalers. 
“AUSTRALIAN AGENTS — 


8 Bromham Place, Richmond, 
. VWietoria. 42-1614 
64 Alfred Street, Milsons Point, 
N.S.W. 929-8066 


CHOOSE THE BEST 


A LOUDSPEAKER UNIT 


GOODMANS FULL RANGE SINGLE UNIT HIGH FIDELITY 
LOUDSPEAKERS 
(\ AXIETTE 8 (8 inch—6 watt—15 ohm) 


The smallest full range High Fidelity loudspeaker unit produced. 
Price: £11 19 & 


AXIOM 10 (10 inch—10 watt—15 ohm) 


The very popuiar and economical '‘medium size" High Fidelity 
loudspeaker. Price: £14 15 0 


AXIOM 80 (94 inch—6 watt—15 ohm) 

The hand-built twin cone transducer featuring exclusive “free 
edged’ suspension giving very high quality sound reproduction 
for-the connoisseur. Price: £37 17 6 


AXIOM 201 (12 inch—15 watt-15 ohm) 

The remarkable 12" twin-cone High Fidelity Speaker for the 
enthusiast who does not require the higher power handling of 
the Axiom 301. Price: £26 2 6 


\ AXIOM 301 (12 inch - 20 watt - 15 ohm) 


b | The world’s most advanced 12” High Fidelity twin cone loud- 
speaker, Price: £37 12 9 


TRIAXIOM 1220c (12 inch- 20 watt-15 ohm) 


Triple element 12” loudspeaker, spanning over 9 octaves giving 
fy professional standard High Fidelity. Complete with adjustable 
[¥ Treble control. Price: £47 18 0 


—BUILD UP A SYSTEM 


GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 


consist of an Audiom Bass unit and pressure-driven horn-loaded mid-range 
and high frequency units, with crossover networks and attenuators. The 
result-very low distortion, high sensitivity 3-way loudspeaker systems. 


BASS UNITS 
(12 inch - 15 watt—15 ohm) AUDIOM 51 BASS 


Rugged 12” single diaphragm speaker, specially designed as 
Bass unit in a3 way system. Price: £22 19 


(12 inch - 20 watt- 15 ohm) AUDIOM 61 BASS 


Powerful, extra high efficiency 12° unit, giving exceptional per- 
formance and control—ideal as Bass unit in 3 way systems. 
Price: £35 8 0 


(15 inch-25 watt-15 ohm) AUDIOM 81 BASS (p 
Capable of handling high power with very low distortion. Ideal / 


in high powered 3 way High Fidelity systems. Price: £62 7 0 


(18 inch—50 watt—15 ohm) AUDIOM 91 BASS 


Exceptionally robust, heavy duty 18” loudspeaker for very high 
power systems. Price: £79 8 6 


N.B. Multiple Speaker Systems can aiso be ‘‘stage-built’’ using Axiom 201 
or 301 as the first stage unit. Full details in the High Fidelity Manual. 
Standard Versions of all Audiom speakers are available for Public Address 
work and Musical Instrument amplification (Electric guitars etc.) 


A COMPLETE SYSTEM 
IN MINIATURE | 


GOODMANS 
MAXIM 


Only 10%” x 52” x 7%” 
deep. Fantastic! but 
true—the smallest true 
High Fidelity loud- 
speaker system made. 
No bigger than a stout 
book, but with a really 
outstanding perform- 
ance. Up to 8 watts of 
power. 


Price: £44 10 0 


STILL UNDECIDED? 


demonstration or send for Goodmans High Fidelity Manual, giving 
full specifications and information. 


Call at your Goodmans Dealer for a 


Made in England by Goodmans Industries Ltd. 


Sole Australian Agent: 


BRITISH MERCHANDISING PTY. LTD. 


60 Clarence St., Sydney, N.S.W. Telephone 29.1571 
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COMPONENTS FOR MULTIPLE SPEAKER 
HIGH FIDELITY SYSTEMS 


TREBAX HIGH FREQUENCY PRESSURE UNITS 


TREBAX 100 Range 2,500-20,000 c/s, covering the treble register 4 : 
smoothly with very low distortion. Crossover frequency: 5,000 c/s. ; 
System power handling: 25 watts. Price: £14 6 9 


TREBAX 5K/20X4 As Trebax 100 but handling 20 watts of power 
in systems, Complete with built-in crossover network and atten- aN 
uator. Price: £17 09 - S 
MIDAX MID-RANGE PRESSURE DRIVEN HORN UNIT 

Range 650-8,000 c's, covers the middle register with high effici- 
ency and realism. Crossover frequencies: 950 and 5,000 c’s. wz 
System power handling: 25 watts. Price: £22 17 6 [3 
CROSSOVER NETWORKS 


X0/950/5000 Crossover frequencies 950 and 5,000 c s. For use 
with Audiom Bass unit, Midax and Trebax 100. Price: £15 17 6 


% 0/950 Crossover frequency: 950 c's. For use when adding Midax 
to Axiom and Trebax. Price: £12 16 6 


XO/5000 Crossover frequency: 5,000 c's. For use when adding 
Trebax 100 to Axiom unit. Price: £4 16 6 


ATTENUATOR 
For use with Trebax 100 and Midax. 8-step, Odb-12db and “off”, . 
Price: £6 50 
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FR ce Please send me details of Goodmans 


loudspeakers listed below. a 
i Models required 
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to aid in assembly and future servicing. 
Using these diagrams in conjunction 
with the circuits and photographs, wir- 
ing should’ be quite straightforward. 
However, there are a few points which 
may be noted. 

The input selector and mode switches 
used in the prototype unit were two- 
wafer standard rotary types, as may be 
seen from the photographs. However 
while such switches may be accommodat- 
ed with a small amount of spacer bush 
shortening (the spacers must be reduced 
to 3-8in), the use of miniature type 
switches is to be preferred. 


Both switches are being made avail- 
able in miniature “F” type rotary 
switches by the local firm of Manufac- 
turers Special Products Pty. Ltd., and 
thus readers should be able to procure 
them without difficulty by ordering them 
through their local supplier. The part 
numbers identifying the switches are 
AK 52233-F (mode switch) and AK 
§2234-F (input selector). 

The neon bezel used in the prototype 
is a Japanese type, and includes an 
NEZ2 neon bulb. The 100K resistor re- 
quired for this bulb is mounted on a 
small tagstrip on the lower cover plate, 
along with the 22K power resistor. 
Other bezels may have an inbuilt resis- 
tor, and in such cases the external 100K 
resistor may be omitted. 


The DIN tape socket and _ tuner 
sockets may be regarded as optional— 
as indeed may the tape and “Radio 2” 
connectors and circuitry. Note _ that 
apart from the output cable active leads 
the only cables which need be shielded 
within the unit are the “input” leads 
connecting to the DIN socket. If these 
are not shielded they tend to pick up 
signals from the radio input leads. 


Note that the tuner socket is a min- 
jature 7-pin type, whereas previous Con- 
trol Units have employed a large 5-pin 
type. This change has been made both 
for physical reasons and to allow for 
the connection of future stereo tuners. 


CARE OF COMPONENTS 


When wiring components to the print- 
ed wiring boards, take care not to over- 
heat them. Do not cut pigtails exces- 
sively short, and where possible use a 

pair of long-nose pliers to grip the pig- 

tail between the joint and the com- 
ponent to act as a heat “sink.” Note 
the polarity markings of, the three elec- 
trolytic capacitors, and be careful to 
wire the transistors and zener diodes in 
with correct connections. The latter 
should be facilitated by the connection 
diagram and notes given on the circuit 
and wiring diagrams. 

Note that space has permitted us to 
show only the wiring diagrams for board 
“A”, However, the wiring of board 
“B” should be a straightforward matter 
since it is a mirror-image. The easiest 
way is to wire up board “A” using the 
diagrams, and then make “B” a reversed 
copy. Note that on board “B” a 100uF 
electrolytic takes the place of the two 
series-connected zener diodes. 

If the unit is wired: up and assembled 
according to the instructions given, it 
should operate immediately upon switch- 
on and give trouble-free service for 
many years, There is almost no heat 
generated within the case (the exception 
is the 22K power resistor), and with no 
valves to lose emission and only three 
electrolytics there is very little to go 
wrong. Reliability is not the least of 
the features offered by transistorisation. 


The only adjustments which may be 
necessary when the new Control Unit is 
connected into a stereo system concern 
the tape and disc preamps, If necessary 
the gain of these will have to be re- 
duced using the R1-C1_ networks, to 
prevent overload with high output pick- 
ups and tape heads. 


Ideally the gain of the preamps 
should be set so that the output of the 
Control Unit never exceeds about 
500mV peak with the volume control 
turned fully up on the loudest passages. 
However, in the absence of test instru- 
ments, a satisfactory method is to apply 
feedback until the gain is just a little 
more than that required to produce 
comfortable listening level with volume 
control turned “full on” on soft pas- 
sages. 

Note that gain is reduced by reducing 
the value of the feedback resistors mark- 
ed Ri. With the crystal-ceramic disc 
preamp and the tape recorder preamp, 
gain is reduced by increasing the first 
stage emitter feedback resistor. 

This completes the description of our 
latest Playmaster Control Unit—a_ unit 
which we hope will prove a most popu- 
lar one for some time to come. In 
due course we hope to be able to de- 


scribe other Playmaster components 
using similar circuit and construction 
techniques. = 


tion, and servicing. 
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(Continued from page 14) 


a terminal, the response obtained auto- 
matically from the addressed terminal, 
upon which the reservation can be 
arranged and confirmed. 

To those who have read the previous 
article on Computers (“Careers With 
Computers,” October, 1965) and who 
may be contemplating a career in the 
computer field, this article will doubt- 
less provide further incentive along these 
lines. Servicing such large installations, 
such as Qantam or a mote] network, 
would be an_ attractive proposition 
especially if one likes to travel. 

Details of the Holiday Inn network 
reveals that field engineers are given a 
two-day programmed learning “package” 
to cover the logic and functional princi- 
ples of the terminals and a two-day 
mechanical training course before going 
into the field. Special test equipment is 
available to exercise the terminals off 
line. A diagnostic program is also used 
to test the terminals on-line. 

With computerised international tele- 
communications the complexity of the 
system requires the utmost reliability 
from every component. This requires ex- 
perienced staff in manufacture, ’ petetie 


R, F. & PEAKING 
CHOKES, 

Our range of stock types 
is so wide that it covers 
most applications. Write 
for details. 


cross-over 
B, & S. wire. 


VINKOR TYPE. 


Practically all 


chokes and transformers for tape 


quote for “specials. 


Available from 
all good radio parts 
stores 
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*AEGIS COILS 
The QUALITY’S Wound In! 


Heavy Outy HONEYCOMB Tyre. 


Iustrated is Aegis stock type $.87 air-cored 
network 1 


resistance 0.6 ohms, 
Aiso available from stock as type $.117, in- 
ductance 0.5 milli-henries. 


We manufacture and stock as standard tine 
the Mullard-designed equaliser 


recorders, 
hi-fi tuners, oy baie are always pleased vs 


Inductor, 
inductance 1 
ms 


wound with 


milli-henry, dic. 


Aegis Manufacturing Co. P./L. 
347 Darebin Rd., Thornbury, 
Victories. ‘Phone 49-1017. 


A.28- 
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NO IMPORTED 
SPEAKER 


‘TYPE 225HB 
RESONANCE: 350 cycles 
RESPONSE: 300-4,000 


: : ; VOICE COIL IMPEDANCE: 8 ohm 
i y manu aG ure Specially designed for use in BEtstet irre titiemisa Tamer fet 


aes t TOTAL GAP FLUX: 9,000 
miniature transistor portables RyASATaaeiivanresrssran 


rd] a ; ; BAFFLE OPENING: .2” round 
in Australia and and as extension speakers in Wax Bert 
applications where space is 
extremely limited, as in TV re- 


directly interchange- 7°, °°" os. ™ 


speakers feature totally en- 


closed ALNICO magnets pro- 


able with their imp- igi negligible flux leakage 


and permit ferrite rod aerials 


. to be mounted th ak 
orted equivalents a wien meray noe ihe aerel 


Are you in possession of the latest MSP Speaker literature—osk your Distributor or write to:— 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 


TYPE 22538 


47 YORK STREET, SYDNEY. 2 0233. RESONANCE: 350 cycles 
SYDNEY: Electronic Parts Pty. Ltd. 5607566 and all recognised wholesalers. MELBOURNE: Amalgamated Wireless RESPONSE: SOEs O0e 
(Australasia) Limited. 679161. Radio Parts Pty. Ltd. 30 1251, ADELAIDE: Newton McLaren Ltd. 51 0111. VOICE COIL IMPEDANCE: & ohm 
BRISBANE: Chandlers Pty. Ltd. 310341. PERTH: Amalgamated Wireless (Australasia) Ltd. 28 3426. HOBART: POWER HANDLING ABILITY (PEAK): 300 mw 
Amalgamated Wireless (Australasia) Ltd. 3 3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2 1804. TOTAL GAP. FLUX: 10,000 at 
i R AIR. GAP. FLUX DENSITY: 7,000 ees 


) BAFFLE OPENING: 2” round 
MAXIMUM DEPTH: 1” 
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The ! Sarsicennn 


ABOUT SOLDERING, 


FLUXES AND SUCH 


In this age of space exploration, with electronic devices achiev- 

ing fantastic orders of reliability in the most demanding environ- 

ments, it comes as something of a shock to realise that, at the 

other end of the scale, domestic appliance production can still 

be plagued by problems which have been with it since the days 
of crystal sets. 


AKE soldering, for instance, Ever 

since the first “wireless” experimen- 
ters, with their, sticks of 50-50 solder 
and 1lb “irons,” heated in the gas ring, 
primus flame, or even the kitchen stove, 
were persuaded to throw away their 
“killed spirits” and adopt somehing more 
refined, we have been fighting an endless 
battle to ensure that wirers make reliable 
joints, 

To be sure, most wirers acquire con- 
siderable skill at their craft, and must 
achieve very close to 100 per cent re- 
liability, if not a perfect score. Un- 
fortunately, it takes only one faulty joint 
to completely wreck a set’s performance 
and reliability and, since there are always 
a few operators who will produce a 
quota of dry joints, or sneak some 
foreign flux onto a difficult joint, or 
apply heat for too long and damage a 
component, it is not surprising that sets 
in the field suffer from a significant per- 
centage of soldering problems, 


As you might imagine, these comments 
were prompted by a recent case. A TV 
set, by a well known maker, was re- 
ported as having lost both picture and 
‘sound, In addition, the owner com- 
plained of a smell of ‘burning and smoke 
coming from the cabinet. He very wisely 
switched off immediately and called me. 

With visions of some kind of short 
circuit which had overloaded the power 
transformer, I first checked the two 
fuses, one in the primary and one in the 
HT line, Surprisingly, both were intact. 

On the strength of that I took a 
chance and switched the set on. After 
all, I reasoned, if the fault was not severe 
enough to blow a fuse, it should be safe 
enough to let the set run for a few 
minutes without causing further damage. 
And anything which was already damag- 
ed would be beyond aid anyway. 

After waiting for a reasonable time for 
things to warm up, there was no response 
of any kind; no picture or sound, and no 
smoke or smell either, I slipped the 
back off the cabinet, expecting to be 
greeted by the unmistakable smell of 
burnt-power transformer, Instead, I was 
immediately aware that most of the valve 
heaters were not alight, 

So, out came the chassis. (I wish it 
was as easy as that!). I ran my eye along 
the heater wiring and, near the power 
transformer, a short length of charred 
and melted plastic sleeving caught my 
attention. 

A pair of transformer heater leads 


| 


were terminated on aq tag strip beside the 
transformer, and it was the plastic sleev- 
ing around one of these which had been 
damaged, Quite obviously, the wire in- 
side had been very hot. But why only 
one wire? And why in only one spot? 
A short circuit in the heater line would 
have overloaded the whole heater wiring 
and melted all the plastic insulation in 
short order. 


A. closer examination solved the 
puzzle, The offending wire had broken 
away from the soldered joint, not be- 
cause the joint itself was at fault, but 
because the wire had been eaten away. 
From a normal diameter about half an 
inch back from the end, it tapered off 
to nothing where it should have joined 
the solder, This, and the characteristic 
rough surface left little doubt that the 
joint had been made with some kind of 
corrosive flux, which had remained in 
place to slowly eat away the copper. 

And the smoke and the smell? As the 
copper was eaten away, the resistance 
would increase, first to the point where 
it would get warm, then hot, then red 
hot, and eventually melt. In doing so it 
destroyed the plastic sleevins, and it was 
this that caused the smoke and smell. 


Naturally, repairs were fairly simple, 
though I did give the chassis a once-over 
for any other joints that might be on 
the way to the same fate. Strangely 
enough, I could fing none, this ap- 
parently being an isolated case. 

As I said at the beginning, it might 
come as a surprise to some to realise 
that faults of this kind can still occur 
in this day and age. 

How did it happen? No one will ever 
know, of course, but I could not help 
recalling some of the things that used 
to go in a certain factory many years 
ago, when I did a stint on the wiring 
ine. 

There was a rule in this factory—a 
very strict rule—that all joints were to 
be made with rosin-cored solder and 
that rosin was the only flux to be used 
on the job. At the very mention of a 
well-known brand of paste flux, every- 
one from the chief engineer to the line 
foreman would hold up his hands in 
horror and threaten dire punishment to 
anyone who even suggested such a 
thing again. 

And yet, had everyone been honest 
about the matter, they would have ad- 
mitted that the rule, if rigidly enforced, 
was an impractical one, True, the simple 
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rasin flux of those days — activated 
fluxes were still to come — worked fine 
while all the leads and lugs were bright 
and shiny as they were supposed to be. 
But every so often one would strike 
a case of bad plating or tinning, such © 
that rosin alone simply wasn’t good 
enough. Then what? One either stuck 
to the rules, and almost certainly made 
a dry joint, or broke ‘the rules to do a 
proper job. Either way, one ran the 
risk of censure, 


In fact, most of us regarded break- 
ing the rules to make a decent joint as 
the lesser of the two evils. A tin of 
the much maligned flux paste was secret- 
ed on the line and, at the first hint of a 
difficult joint, it would materialise as if 
by magic. Then, as the line foreman 
turned a blind eye, a smear would be 
surreptitiously applied, the joint com- 
pleted, and the flux smuggled back into 
its hiding place, 


Nor was the line foreman the only 
one with a blind eye. It was generally 
conceded that everyone knew what was 
going on, yet no one would officially 
admit it, since it was contrary to clear- 
ly stated policy. So they elected “not 
to see” in order to preserve a clear 
conscience, 


I wonder if today’s factories have a 
similar system! 


My next story does not involve any 
particularly unusual fault, or any bril- 
liant deduction on anybody’s part to 
track it own. It is, in fact, little more 
than an ordinary, run-of-the- mill, routine 
fault. I am relating it mainly to em- 
phasise that, in spite of the stories 
which find their way into print, a ser- 
viceman’s bread and butter come from 
the ordinary faults that produce ordinary 
symptoms; the sick valves, leaky capaci- 
tors, drifting resistors, etc., that are re- 
sponsible for the large majority of 
troubles. 


The story started, as a great many 
do, with a blown fuse. Quite often va 
blown fuse means nothing more than 
the fact that the fuse is so old that 
it has become “fatigued”; this is a con- 
dition brought about, I understand, by 
the repeated heating and cooling accom- 
panying each switch-on, switch-off cycle 
and which eventually leads to a crys- 
talline structure within the wire, extreme 
brittleness, and ultimate fracture due to 
simple mechanical stresses. 


Alternatively, of course, a blown 
fuse can mean what it is supposed to 
mean; a serious defect of some kind, 
resulting in excessive current drain, and 
possible severe damage to expensive 
components if the fuse did not do its 
job. For which reason one does not 
simply replace a blown fuse with the 
first piece of wire which comes handy 
no matter how important it seems, at 
the time, to watch the finish of the 
program. 

However, that is aHese: by the way. 
In this case the owner simply called to 
say that the set “wouldn’t go” and, in 
answer to my question, added that both 
the sound and picture had failed. Then, 
apparently encouraged by my question, 
he volunteered the information that the 
set had not been behaving too well in 
recent months. As he put it, the picture 
seemed “harsh” and did not seem to re- 
spond to the contrast control. He 
wondered whether this had any bearing 
on the present failure. 


I said I didn’t know, but promised to 
chee this point as well as the main 
ault 
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TWO HIGH PERFORMANCE RECEIVERS 


FROM STAR 


CeTHE STAR SR150 ALL-WAVE NO RECEIVER UNDER $200.00 HAS A 


WIDER COVERAGE 


COMMUNICATIONS RECEIVER an eee KC 
1.6 to 30 me. BAND 3 4.5 to 11 MC 


BAND 4 11 to 30 MC 
- i r 
Reach out for any part of the world! Performance CHECK THESE FEATURES: 


guaranteed. Broadcast and shortwave bands includ: Broadcasting Band «Marine Band» S: Meters 6.0, Contre 
ing Marine, essential services, aviation and overseas e Anti-Noise Control! e Receive Standby Switch e Bandspread 


shortwave stations. Control e Phone Jack » Citizens Band e Built-in Speaker « 
Rod Antenna e Provision for External Antenna 


Produced by the manufac 
turers of the famous Star SA ie “ - is RE r 
30 Amplifier 5 i ea ae , « Hann setae 

y A a he ? - s mm . s we : UAW Ve ipeyeh cee ee 


YOUR GUARANTEE 
OF 
STAR QUALITY 


These two superb 
receivers have been 
engineered in ‘the 
same laboratories 
that produce the 
now tamous “STAR 
SA30"° Amplifier, 


SR550 SPECIFICATIONS: i a 
Receivable frequency range PRICE £1] ] O 7 


STAR SR550. Double conversion Single Side Band receiver 
1.8 to 54 mc 
ENGINEERED FOR DISCRIMINATING HAMS 


BAND TUNING RANGE iMAGE RATIO 
i160 m 1.8- 2.0 Mc 60 dB 


Septins ae 


80m 3.5- 4.0 Mc 60 dB 
40m 7.0- 7.5 Mc 60 dB 
20m 14.0-14.5 Mc 50 dB 
15m 21.0-21.5 Mc 40 dB 
10m 28.0-30.0 Mc 30 dB 

6m 50.0-54.0 Mc 20 dB 


Receive frequencies: 1.8-5.4 Mc 7 Bands 
Frequency linear type — Dial for direct 
reading, 


Intermediate frequency: 1650 kc. 55 kc 
Band-pass filter. 


Selectivity: Four-stage switch; 0.5-1.2-2.5.- 
4 ke Crystal Calibrator. 


AVC ANL switch; BFO pitch variable SSB/CW 
product detection. 


Voltage regulator tube. 


Ask for the new Star receivers at your dealer, However, if he is unable to supply you, you can see them at the importer’s showrooms: XB3¢ 


CHAPMAN HOUSE, 210 CLARENCE STREET, SYDNEY - Phone 291704 
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When I came to examine the chassis, 
the blown fuse was immediately appar- 
ent. The set used two fuses, one a 2A 
type in the transformer primary circuit, 
and one a 500mA type in the HT line 
—actually from the transformer centre 
tap to chassis. It was the latter which 
had failed. 

This fuse was held in an open clip 
on the back of the chassis, making it 


a simple matter to clip the milliamp 


meter across it and measure the H.T. 
current. The normal current for this 
particular make and medel was about 
250mA. 


With the meter connected I switched 
on and waited while the rectifiers 
warmed up, my finger on the switch 
ready to flick it off at the first sign of 
fireworks. There was none, but the 
needle of the meter swung rapidly up 
to the 250mA mark, shot past it, and 
began to slow down as it approached 
the 500 mark. I switched without wait- 
ing for it to stop. 

Quite obviously, this was no case of 

fuse fatigue. There was a very real 
fault to be found. As a first step I 
withdrew the chassis and checked the 
HT line with the ohmmeter. Usually, 
this will reveal the fault as an abnorm- 
ally low resistance, which can then be 
tracked down by progressively isolating 
the various circuits branching off the 
line. 
Unfortunately, this one wasn’t that 
simple. The ohmmeter revealed noth- 
ing, suggesting that the fault only 
showed up when the HT line was ener- 
gised, and making it just that much 
harder to find. 

On the bright side was the fact that 
this set was built on two chassis, one 
carrying the tuner and IF strip, and the 
other the deflection circuits, audio sys- 
tem, power supply etc. By unplugging 
the tuner/IF strip section and checking 
the current again, I established that it 
was still excessive. and therefore some- 
where in main chassis. 

What was the next step? Since the 
trouble was only present with the HT 
line energised, it looked as_ though I 
would have to go along this step by 
step, unsoldering leads and checking the 
HE current until the section was iso- 
lated. 

A quick look at the circuit to refresh 
my memory showed that. on the circuit 
at least, the first branch off the HT line 
was the damper diode, an EY81. And, 
since it seemed easier to pull this valve 
out of its socket—even in the EHT cage 
—than unsolder leads, this was my first 
step. 

Then I measured the HT current again 
and. wonder of wonders. it seemed that 
I had holed in one. The current was 
now only a fraction of the normal value, 
due in part to the fact that the line 
output valve had been deprived of HT. 
but equally obviously because the short 
circuit had now been isolated. 

Unfortunately, while gratifying up to 
a point, it also suggested the possibility 
that one of the deflection windings, such 
as the yoke or EHT transformer, might 
be to blame. And if it was, I had 
visions of trying to track down suitable 
replacement windings. for this set was 
an “orphan”’—i.e., the manufacturing 
companv which gave it birth was no 
longer in existence. 

However, there was no point in meet- 
ing trouble half-way. I checked from 
the other side of the EY81, the cathode, 
to chassis and found what was virtually 


‘any obvious signs of distress. 


a dead short. Well, at least this was 
something, since I could now track it 
down without having to energise the 
set. Nor did it take me long to track 
it down. Lifting a few connections nar- 
rowed the search to the .1uF B plus 
boost capacitor, which had broken down 
completely. 

This capacitor was connected to the 
plate circuit of the line output valve 
and, in addition to its normal function, 
was used in a very cunning arrangement 
to provide another function. Instead of 
connecting directly to chassis, it com- 
pleted the circuit through a 15 ohm 
resistor, and across this latter was de- 
veloped a pulse at line frequency which 
was then used as a reference pulse for 
the discriminator circuit in the hori- 
zontal frequency control system. 


EHT system in 
which the shorted 
B plus boost capa- 
citor was located. 
By placing a vir- 
tual short across 
the HT line it 
blew the appropri- 
ate fuse. Note the 


novel connection 
for the B plus 
boost capacitor, 


SYNC. DISCRIM. 


hereby it is al 
inf att fs alse TRANSFORMER 


used to provide a 
reference pulse 
for the horizontal 


oscillator fre- 
quency control 
systent. 


From where the boost capacitor 
connected to the line output stage, there 
was a DC path, via the deflecion coils, 
to the cathode of the EY81 damper 
diode, this being a circuit in which both 
the damper diode and the deflection 
coils were connected to the primary cir- 
cuit of the line output transformer. 


Somewhat surprisingly, the 15-ohm 
resistor, an insignificant quarter-watt 
type, had withstood the abuse aathout 

can 
only assume that the fuse opened rap- 
idly enough to save it. 

The capacitor was an old paper type, 
so I replaced it with a modern plastic 
type as an added insurance, That done, 
and the fuse replaced, the set came 
ood, at least to the condition it was in 

efore the fuse went. 


However, as the owner had intimated, 
this still left a lot to be desired. Imme- 
diately I connected the aerial feeder 
it was apparent that the set was suf- 
fering from overload. While the picture 
locked positively enough, it exhibited 
a very high contrast—the set was in a 
strong signal location—and no amount 
of adjustment of the contrast control 
had any noticeable effect. 


Taking another look at the circuit, 
I was reminded that this set employed 
a contrast control working in the AGC 
line. It was, in fact, a potentiometer 
across which the AGC voltage was 
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0. 

750V 
B+ BOOST 
CAPACITOR 


(SHORT CIRCUIT} 


apptied, and a portion picked off by the 
moving arm for the AGC line. And, 
as I remembered the circuit arrange- 
ment, I also remembered the last time 
I had encountered a similar fault in 
one of these sets. 

On that occasion, the trouble had 
been traced to a broken down capacitor 
across the AGC line; in fact, immediate- 
ly following a decoupling resistor con- 
nected to the moving arm of the con- 
trast control. Equally important was 
the fact that the capacitor had been of 
a type and make notorious for its un- 
reliability. 

Sure enough, this chassis had the 
same capacitor in this position and a 


-quick check with the ohmmeter con- 


firmed my suspicions. Out it came and 
in went another modern type. 


—_——_— 


B+ 


DEFLECTION 


i 


EHT TRANSFORMER 


EY8| 


(DAMPER 
DIODE} 


EHT RECT. 


Naturally, with the AGC functioning 
again, the set’s performance returned to 
normal and I had the satisfaction of 
witnessing the owner’s sudden realisa- 
tion of how poor it had been before, 
and that he had been tolerating some- 
thing for many months which could 
have been fixed in a few minutes. 


Not that this surprised me; it happens 
all the time. 


_ And to finish off, here is an item of 
interest to anyone planning to take up 
servicing as a career, at least in N.S.W. 


The Television and Electronic Ser- 
vices Association have made represen- 
tation to the Department of Technical 
Education for consideration of a new 
course specialising in training for radio 
and television servicing. The Depart- 
ment having agreed in principle, the 
T.E.S.A. have now drawn up a propos- 
ed syllabus, which they are submitting 
to the industry for comments and sug- 
gestions. 


Service managers and factory manag- 
ers in particular would be in an ideal 
position to comment, since they would 
be more aware than most people of the 
problems encountered in training pre- 
sent-day servicemen and the limitations 
of current courses. 

Further information may be obtain- 
ed from the Executive Officer, Mr R. 
Stevens, 27 Baker St., Oatley, N.S.W. 
(Phone 57-5172, 57-6526). | 
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How Many Ohms in a Volt? 


-. Over the last few months a number of letters from readers have 
contained questions about Ohm’s law: questions which indicated 
clearly that the writers had not properly grasped this basic 

principle, even though they: thought they had. 


E have selected two of these for 
discussion. One is a typical ex- 
ample of a common misconception, the 
‘other of the kind of specific problem 
which readers put to us. .In the latter 
‘case, because the reader supplied all the 
relevant information, we had no great 
difficulty in supplying an answer. The 
first reader is worried about “voltage 
Crop ee en ak Ae GR 
When selecting a resistor to produce 
a certain voltage drop, why can’t we 
simply work on the basis that there 
are a certain number of ohms to each 
volt, as there are inches to a foot or 
millimeters to a foot? 
make it easy to pick the appropriate 
resistor without the need for Ohm’s 
law calculations, ; 
Well, let us say right at the. outset 
that this conception of Ohm’s law is 
quite wrong but, also, that you are by 
no means the first beginner to get off 
on the wrong track in this manner. 
We strike this problem time and time 
again in our mail, when readers want to 
know the vslue of resistance necessary 
to “drop” so many volts between a cer- 
tain supply voltage and a lower value 
required for a certain component. And, 
since they give no information other than 
this, the inference is obvious; that vol- 
tage “drop” can be related directly to 
resistance in ohms and that there is a 
fixed relation between the two. . 


In fact, no such relation exists. The 
so-called voltage “drop” across a resis- 
tor—better expressed as the voltage ap- 
plied to the resistor—is a function of 

both the value of the resistor and the 

value of current flowing through it. 
Without this latter piece of information 
there is no. way of calculating the 
amount of resistance required. | 

Our reader’s suggestion that it should 
_be possible to by-pass Ohm’s law in per- 
forming this calculation is intriguing 
because it is Ohm’s law itself which says 
that this cannot be done. Let us take 
a closer look at precisely what Ohm’s 
law does say, 

Where resistance has to be calculated, 
as in this case, the appropriate version 
of the formula is: | 

R=E/I 

Now, just what do these symbols “R,” 
“Rk” and “I” mean? .And if you're 
tempted to reply, “Resistance, voltage 

-and current,” beware. You could be 
falling into a very common trap. 
Take “E,” for example. It is easy 
to say it stands for voltage, but pre- 


This would 


beginner, 


cisely where is this voltage to be found? 
Between which two points would we 
connect a meter to read it? Also, in 
what units should we express this vol- 
tage? Volts? Millivolts? Microvolts? 

Similarly with “I.” It is not suffici- 
ent to say it stands for current, We 
must know precisely where this current 
will flow, a precaution which is particu- 


larly important in the investigation of. 


complex circuits, with many current 
branches. And again, what units should 
we use, Amps? Milliamps? Microamps? 

Taking the first part of each question 
first, let us consider “E” again. When 
we stop to consider the problem in de- 
tail it becomes fairly obvious that this 
is the voltage we are trying to get rid of, 
the difference between the supply voltage 
and the appliance voltage, It is often 
referred to as the voltage “drop” across 
the resistor, thereby implying that it is 
voltage deliberately lost, or “dropped.” 

However, this .terminology, while 
useful for those who know what it is 
all about, often tends to confuse the 
A far more precise definition 
of “E”, and the other symbols, when 
used in any configuration of the Ohm’s 
law formula, is as follows, 

E is the voltage APPLIED TO R. 

I is the current FLOWING 
THROUGH R. 


R is the resistance. (In this case the 
unknown resistor.) 

Note particularly how the values of 
“FE” and “I” must be directly related 
to SR’. ' 

Now what about the values in which 
“EB” and “I should be expressed. Un- 
less otherwise expressly indicated, it is 
normal to assume that a formula is de- 
signed for use with basic units only, i.e., 
the volt, the amp, the ohm, etc., rather 
than multiples or sub-multiples of these 
such as microvolts, milliamps, megohms, 
etc, Because of the frequent use of 
these latter units in radio, the beginner 
is often confused, or trapped into using 
them without thinking, 


Having said all that, let us consider a 
couple of examples which will demon- 
strate the main point we set out to make 
at the beginning; that the voltage across 
our “dropping” resistor depends on both 
the resistor’s value and the current flow- 
ing through it, 

Let us assume that we have a 6-volt 
lamp which we wish to operate from 
a 12-volt battery. What value of resistor 
do we need in series with the lamp? 
From what has already been said, it is 
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fairly obvious that we cannot calculate 
this from the meagre information given; 
We must know the current which the 
lamp will pass at 6 volts and which, in 
a simple series circuit, will also be the 
current which flows through the resistor. 
To find this current we may have to: 
actually measure it with the lamp work- 
ing from a 6-volt supply, or refer to the 
lamp specifications either on the lamp or 
in the manufacturer’s data sheets. In 
some cases we may have to perform a 
further calculation to extract this infor- 
mation from a wattage rating. 


So, by whatever means is appropriate, 
let us assume that we have determined — 
the current flow and that it is 2 amps. 

We can now say that the voltage 
APPLIED TO R will be 6 (the voltage 
we wish to “drop”) and that the current 
FLOWING THROUGH R will be 2 


amps, Now we can use our formula: 
=E/I 
Which becomes: R=6/2 | 
Therefore R=3 ohms 


But suppose our lamp, instead of pass- 
ing 2 amps passes 4 amps, 
Now: R=6/4 
. =1.5 ‘ohms 
And, if it was a very large lamp pass- 
ing, ‘say, 10 amps then, by the same 
process, We could show that the resistor 
required would be only .6 ohm, 
All of which should show pretty 
clearly that there is no such thing as a. 
resistor which will always “drop” 6 volts. 


Our other reader’s problem is a little 
more complex, but is an_ excellent 
example of a practical problem, and 
how it can be solved by the application 
of simple laws. 

Could you tell me the variable 
resistance value needed to control two 
20-watt, 12-volt globes, and what the 
wattage of the resistor would have to 


e. 

This problem involves two electrical 
laws. One is Ohm’s Law as already dis- 
cussed, the other states that power, in 
watts, is the product of volts multiplied 
by amps. 

Each lamp is a 12V, 20W type, and 
the first thing we have to do is find the 
current that each will pass at full volt- 
age. By suitably transposing the simple 
wattage formula referred to above we 


get: I=W/E 
Where: 
I is the current through the lamp 
W is the wattage of the lamp 
E is the voltage applied to the lamp 
Therefore: 
I=20/12. 
=1.66 amps. 


Since there are two lamps in parallel, 
this value must be multiplied by two, 
which gives us a total current of 3.32A. 

At this point we have to make certain 
assumptions. Incandescent lamps are 
non-linear resistors; that is, their resist- 
ance does not remain constant for vary- 
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varied. 


‘ing values of applied voltage, but varies 
quite significantly as the voltage, and 
hence their operating temperature, is 
Thus they cannot be treated 
exactly as ordinary resistors which obey 
Ohm’s law. However, if we treat them 
as such initially, we will at least have 
a “place to start from,” remembering 
that we are considering a variable re- 
sistor, rather than a fixed value. 
Lamps will also vary in regard to the 
point at which they will cease to glow 
as the applied voltage is reduced, but 
we can take it as a reasonable approxi- 
mation that this will occur at one 
quarter of the rated voltage, 3V in this 
case. Thus our series resistor must be 


capable of developing at least 9V across 


itself at its maximum value. 

Assuming for the moment that the 
lamps function as linear resistors, the 
current flow at 3V would be 3.32/4 or 
.83A. However, the tendency will be for 
them to draw more than this (lamp fila- 
ment resistance decreases as the tempera- 
ture decreases) and we could assume that 
1A would be nearer the mark, 

On this basis the resistor has to de- 
velop 9V across itself when 1A _ is 
flowing through it. Applying Ohm’s law 
as in the previous example gives us 9 
ohms, which would be the minimum 
value we should choose. A larger value, 
say 12 or 15 ohms, would provide a 
margin above the minimum calculated. 


Finally, there is the wattage rating 
of the resistor. On the basis of 9V 
applied to the resistor, and 1A flowing 
through it, the wattage dissipated would 
be 9. Since this would not be spread 
over the whole of the element if a 
larger value was used, as suggested 
above, it would be wise to treat this 
figure purely as a guide, and select a 
rating which would give a reasonable 
margin of safety. 

Incidentally, it should be noted that 
whenever a Variable resistor is used in 
this manner, there is a risk that particu- 
lar settings of the resistor may result in 
excessive dissipation over the section 
involved, with consequent damage to the 
resistance windings if the operation is 
prolonged. This is especially noticable 
as the resistor approaches minimum 
value and only a very small portion of 
the winding is involved.’ 

* * * 


I have noticed that different parts of 
a circuit use different values of capa- 
citor for bypassing the cathode or 
screen of a valve to chassis. How is 
the correct value of these bypass capaci- 
tors worked out? 

“Bypassing”. can be defined as pro- 
viding a short, low impedance path 
around certain circuit components for 


electrical signals of some frequencies, 


while maintaining a high impedance 
path for other frequencies. Both induc- 
tors and capacitors qualify as circuit 
elements to achieve this action but the 
term is most commonly applied to 
capacitors. 


When used as a bypass, the capacitor 


_ may be looked upon as being a simple 


high pass filter, having a high reactance 
at low frequencies and becoming more 
nearly, a short circuit as frequency is 
increased. For a capacitor to function 
as an effective bypass, its impedance 
must be much lower than the impe- 
dance of the circuit element being by- 
passed. 

Consider, for example, a cathode bias 
resistor. When a valve is used as an 
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amplifier stage, the stage will exhibit 
strong degeneration if the signa] current 
is allowed to flow through the cathode 
bias resistor, This is because the AC 
component of the plate current flowing 
through the bias resistor develops a 
voltage across it which, applied as bias 
to the grid, opposes the applied signal. 

This degenerative effect can be pre- 
vented by shunting the cathode bias 
resistor with a capacitor which by- 
passes the AC signal component. 


Since the reactive impedance of a 
capacitor decreases with increasing fre- 
quency the value chosen should be suffi- 
cient to provide adequate bypassing at 
the LOWEST signal frequency at which bi) 
it is expected to operate the stage. For cae issked B: 
cathode bypassing most circuit designers |f} \\\\ 0 ee 
consider a ratio of bias resistance to bs tata 
bypass capacitor reactance of about 
10/1 to be quite adequate. With this 
ratio more than 99 per cent of the 
AC current flows through the capacitor. 

The formula for capacitive reactance 
is 1/2™FC; where F equals the frequency 
in cycles per second and C equals the 
capacitance in farads. When working 
out a value from this formula, 27 may 
be taken as 6.28. 


Assuming an audio amplifier valve 
with a 300 ohm cathode resistor and 
supposing that the lowest frequency to 
be by-passed might be 200cps, we can 
see that, from our formula, we would 
need a capacitor of 26uF in order to 
provide the necessary 30 ohms reactive 
impedance at this frequency. The neéar- 
est standard value would be 25uF. 


In the example just given, the cathode 
by-pass could have been made larger, 
almost without limit, without detrimental 
effects on circuit performance. Circuits 
exist, however, in which there is an 
upper limit to the capacitance which 
may be used to by-pass an impedance 
in the cathode circuit. 


A typical example of this would be a 
cathode modulated class C amplifier. 


In this the capacitor would be requir- 
ed to by-pass RF around the modulation 
transformer. This capacitor must be 
large enough to adequately bypass the 
RF signal but not so large that the mod- 
ulation frequencies would be shunted. 

This is usually quite easily done, how- 
ever, because of the wide difference in 
the frequencies involved; a .002uF 
capacitor has a reactance of about 8 
ohms at 10MC but almost 16Kohms at 
5,000cps. 

Of course, not all cathode bias resist- |} 
ors must be by-passed. In many high 
fidelity amplifiers and television IF am- 
plifiers controlled amounts of negative 
feedback are introduced through un-by- 
passed cathode resistors to improve the 
frequency response. In such cases the 
reduced gain is compensated for by add- 
ing extra stages. Cathode by-passing is 
also omitted in class A push-pull ampli- 
fiers, since the AC signal components of 
both valves flowing in the common 
resistor are out of phase and cancel. 


The screen of tetrode and pentode 
valves must also be by-passed to chassis 
for all signal voltages in order to prevent 
degeneration of a type very similar to 
that discussed earlier. When by-passing 
a screen it is usual to calculate the screen 
impedance by multiplying the screen 
voltage by the screen current and to use 
a capacitor which has a reactive imped- 
ance of at least half the screen imped- 
ance at the. lowest frequency. 
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i|Delica offers these features:— 


* CONTINUOUS COVERAGE 
FROM 1.3 Mc/s. TO 150 Me/s. IN 
§ RANGES. 


INDIVIDUALLY | CALIBRATED 
TO .1 OF 1% ACCURACY. 


Has dial space for two additional 
bands. 


1,000 cycle modulation by switch, 


Jack provided for monitoring. 


3in dial for easy reading, 


3iin x fin coils 
“hard-to-get” areas. 


for access to 


Instruction manual (12  foolscap 
pages) provided, giving valuable data 
on grid-dipping. 


Self-contained transformer to oper- 
ate from 240v A.C, current, 


Now Priced 
at only 
£21 
including 
Sales Tax. 


SMITH SONS & REES LID. 


30-32 Wentworth Avenue, or 


G.P.O. Box 5038, Sydney, N.S.W. 
Phone 2-0956. 


Postage only 5/ 
throughout 
Australia. 
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PRECISION ELECTROACOUSTIC EQUIPMENT 


ACF TRUMPETS 


AD: 210/P Low frequency cut-off eevee eeeoeeeoeoeeeeeeveeeeereeeeeveaeeeeeese 3&0 Hz 
Sound distribution CCHS THEO AETHEHE HES HESES HEHE TOE EOHETESEE® 120 deg 
Air column length Rica ays wile ae Bele leib Caley sic’ a dB erietaeee ee ute 350 mms 


Power rating COSCO H OTOH HHEETEESOSEOHTOT HFS EHEH OOOOH EE 6 watts 
Watts peak e@eeveceeeveesseeeeeee oe eeeeeeeeeeeeeeeeeeeeeee 15 watts 
Impedance COP CHEHC SEEM OEHHHEEHOHS EOE EE HHS EHEH HOES 16 ohms 


Frequency response seeecceccececceccecescceccecescsececes 350 = 10000 Hz 
Maximum diameter cccccccsccccccccccecevccsccccccccccces 210 mms. © 
Maximum ‘length ‘scscscscccvccctccvecceevcscoccsssevoacne 210) MMs. 
Weight). secs cess eqs sles dnsies cuisise ssc ele. ebeueeenwd 1,300 grs. 


Price Retail £12-16-0 
Plus Sales Tax £1-6-8 


H. 300 bow frequency cut-off 220 Hz Watts peak 35 watts 
Sound distribution 90 deg. Voice coil impedance 16 ohms 
Air 'eolumn length 550" mms: Frequency response 120-7,000 Hz 
Phe eRe ae Maximum diameter 82 mms. 

ib badaianva seet aate eat Maximum height 68 mms. 
Maximum length 365 mms. Weight 1020 grs. 
Weight 1,500 kgs. Complete with accessories for 
Power rating 18 watts application for line transformer. 
Price Retail £19-5-0 
Plus Sales Tax £2-8-1 
H. 450/5 low frequency cut-off 150 Hz Power rating 25 watts 
Sound distribution 8& deg. hie peer oes 
Voice coil impedance 16 ohms 
Air Column length $15 mms. Built-in line matching transformer: 
Maximum diameter 445 mms. peugeot aer h! 
2000—3000 ohms 
Maximum length 540 mms. Frequency response 80-12,000 Hz 
Weight 4 kos. Watertight construction 
Equalised compression system 
It may be supplied also without Maximum diameter 110 mms. 
cover-hood for fitting the driver Maximum height 150 mms, 
unit model 2545 TS. Weight 2180 grs. 


Price Retail £37-1-0 
Plus Sales Tax £4-12-8 


EPHIYR PRODUCTS PTY, LTD. 


58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA 
MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 
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_ solid-state equipment. 


By Otakar A. Horna, C. Se. . 


ITH the advent of transistors stor- 

age batteries have again appeared 
in laboratories and workshops for feeding 
It is therefore 
necessary to recharge (usually overnight) 
batteries of various types, voltages and 
capacities, 

Probably the most suitable charging 
device for this purpose is a constant- 
current source, as the current delivered 
by such a source is largely independent 
of the voltage of the battery under 
charge. 

With the source set for a desired 


charging current, the current which flows 


will be close to the desired value irres- 


' pective of the number of cells or con- 


dition of the battery connected. 

One of the advantages of using such 
a constant-current charging source is that 
the usual ammeter may be omitted; 
with the current more or less fixed at 
the value required, metering is not neces- 
sary. However a more important ad- 
vantage from the designer’s. point of 
view is that the supply source is short- 
circuit proof. Under short-circuit con- 
ditions — and these are bound to occur 
occasionally — the supply simply deliv- 
ers the present current. 

Apart from making the supply “fool- 
proof,” this self-protection feature per- 
mits the designer to use high-efficiency 
silicon or germanium rectifier diodes. 
These could not otherwise be used with- 
out the fitting of relatively complex and 
costly fast-acting protection circuitry, as 
they can be ruined in the time taken for 
normal fuse or circuit-breaker to act. 


PRINCIPLE: If the requirements for 
current regulation are not too strict (in 
battery chargers limits of + 20% are 
sufficient), the desired results can be ob- 
tained by means of very simple circuit, 
which is shown in the simplified dia- 


gram of figure 1. 


This DC current source uses the usual 
bridge rectifier (diodes D1 to D4) and a 
transformer Tr with a capacitor C con- 
nected in series with its primary wind- 
ing. 
The features of this circuit are evi- 
dent from figure 2, where the relations 
between DC current Idc and battery vol- 
tage Vb is shown. Within the voltage 
limits Vb = 0 to 14V the charging cur- 
rent of nominal 5A varies less than 
+ 15%. The open circuit voltage is 
less than 19V. 

As in all circuits with non-linear 
elements the exact quantitative analysis 
of this circuit is not simple, but for 
understanding its operation an analysis 
of two limit cases is all that is neces- 
sary: ‘ hes 

Case (1) is where the battery voltage 
Vb is much lower than the open-circuit 


_ Voltage. 


Case (2) is where the current Idc is 
much lower than the short-circuit cur- 
rent. 

For case (1) thé impedance of the 
transformer Tr, as seen to the primary 
winding terminals, is much lower than 
the impedance of the capacitor C_ be- 
cause the secondary is practically short- 


circuited. Therefore the primary current 
and also the secondary and DC current 
are effectively determined by the line 
voltage and the capacitance of C. The 
circuit behaviour is therefore the same 
as the well-known reactance limited full- 
wave rectifier. This operational mode: 
prevails as long as Vb is less than (ap- 
prox.) 40% of the open-circuit voltage 
(in figure 2 for Vb below 7.5V). 

' For case (2) the operation of the cir- 
cuit is the same as the so-called ferro- 
resonant voltage stabiliser. The reac- 


Figure 1: Basic circuit of 
the rectifier, the short- 
circuit current of which is 
limited by the impedance 
of the capacitor C in series 
with the primary of the 
transformer Tr. 


10:: 42 


6 


8 


tance of capacitor C cancels the induc- 
tive part of the transformer primary im- 
pedance so that a heavy magnetising 
current flows through the primary wind- 
ing and causes the complete magnetic 
saturation of the transformer core in 
every half cycle of the mains voltage. 

The secondary voltage is therefore 
nearly rectangular and its average value 
Aav approaches the amplitude Ap (see . 
figure 3), which is determined primarily 
by the hysteresis loop of the iron: core 
and is, therefore, to some extent inde- 
pendent of the line voltage. This is true 
for Idc values lower than 40% (approx.) 
of the short-circuit current (2.3A, in 
figure 2). 

In the region which lies between the 
given limit cases both operational modes 
superimpose and form the typical cur- 
rent-voltage characteristic in figure 
The exact shape of this characteristic is 
certainly dependent on the magnetic pro- 
perties of the iron core and the charac- 
teristics of the rectifying diodes, and, 


Cc 
Ir 


Figure 2: Current- 
voltage characteri- 
stic of DC current 
source in figure 
1 (full line) and 
the short-circuit 
proof DC voltage 
source in figure 9 


18 
hs (broken fine). 


16 


——= vp [v] 


=V 
Figure 3: Open circuit secondary 
voltage of the transformer in 
figure 1, 
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therefore, slight changes of its shape as 
per figure 2 can be expected. But these 
changes are unimportant for the intended 
purpose. ag 

DESIGN OF THE CHARGING DE. 
VICE.—Designing the circuit (figure 1) 
for the given charging current Idc and 
maximum battery voltage Vbmax is 
simple. The primary winding of the 
transformer must be designed for the 
given line voltage Vp, e.g., 240V; the 
secondary voltage must be at least 
15-20% higher than the Vbmax and this 
winding must be conservatively rated for 
ponent which is 20-25% higher than 

C: 

For example, for charging lead-acid 
batteries up to 12.6V which can reach a 
Vbmax of 15V under the full charge 
condition, it is necessary to choose the 
secondary voltage between 17-19V. If 
the required DC current is Idc=5A the 


Ee aa 


Perfection results from 


CHOICE...NOT CHANCE 


tracking forces. Too, keep in mind that the cartridge ordinarily) 
represents the smallest monetary investment in the system, yet 
the ultimate sound delivered depends first on the signal re- 

produced by the cartridge . . . “skimping’’ here downgrades 

your entire system, 


YOUR EXCHEQUER: Shure cartridges cover the entire eco-. 
nomic spectrum. And they are ALL Shure in quality, all Shure 

in performance. Even the least costly has received copious 
critical acclaim. 


Since no single phono cartridge can be all things to all people, 
we earnestly recommend that you employ these individual 
criteria in selecting your personal cartridge from the broad 
Shure Stereo Dynetic group: 

YOUR EAR: First and foremost, listen. There are subtle dif- 
ferences in tonality that beggar description and are quite 
unrelated to “bare” specifications—yet add immeasurably 
to your personal listening pleasure. 


YOUR EQUIPMENT: Consider first your tone arm’s range of : 
ALL THE MOST 
WANTED FEATURES 


Fits 


ECONOMICAL 
TREND-SETTER 


RUGGED AND 
RESPONSIVE 


Be 6 Moa a 
bias 


cals 


diugharac © age M44 SERIES 


MSSE 
15 deg. TRACKING, ELLIPTICAL 
STYLUS n 


An exceptionally rugged cartridge 
thet tracks at forces up to 5 grams. 


Premium quality at a modest price. 
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ideal for older model, heavier track- 
ing turntables, or where children or 
quests have access to your system. 
Retractile stylus prevents record 
damage. 15 deg. tracking for mini- 


mal IM and Harmonic § distortion. 
Truly musical sound. Only £11/15/. 


FOR L.P. RECORDS 


SHURE MSD 


For the best reproduction of L.P. 
moneural recordings. Provides  ex- 
treme linearity and freedom of dis- 
tortion. The stylus assernbly is held in 
@ durable elastomer composition, 
which provide high needle compli- 
ance. Vertical -compliance at the 
needle tip is excellent. Because of 
these factors needie talk is practically 
non existent. | mil diamond stylus. 
ope 20 millivolts, tracking force 3 
to 6 grams, £19/10/. 


SP treo DW preter 


15 deg. tracking angle conforms to 
standard adopted by major record 
companies. Remarkably low 1M and 
Harmonic distortion . excellent 
channel separation, providing super- 
lative stereo effect. Scratch-proof 
retractile stylus. M44-5 with .0005in 
stylus for % to 1} = Honky tracking. 
Only £14/5/. M44-7 r 1% to 3 
Are 0C07in = stylus. Only £13. 
46 £13, 


“THE BEST PICK-UP 
ARM IN THE WORLD” 


SHURE SME . 


Provides features and quality un- 
attainable in ANY other fone erm. 
Made by British craftsmen to 
singularly close tolerances and stand- 
ards. Utterly accurate adjustments for 
every critical factor relating to per- 


fect tracking . . . it reslises the full 
potential of the cartridge and record. 
Medel 3012 for I6in records, €41/10/ 
(less rans h Model 3009 

records £38/12/ (less shell). 


for 12In 


Professional performance at a modest 
price. Compares favourably to tha 
Incomparable Shure. ¥-15, except that 
it is produced under standard Shure 
quality control and manufacturing — 
_iechniques. Remarkable freedom : 
1M, Harmonic and tracing distortion. 
Will, definitely and audibly improve 
the sound of moneural as well as — 
stereo records, A special value at 
£24/$/. Upgrade M44 cartridge {if 
you can track at J'% grams or less) 
with NS55E stylus. £14, : 


THE ULTIMATE! 


V-15 e ae 
: WITH Ea es 
_ BI-RADIAL ELLIPTICAL” STYLUS ye 


For the purist whe wants the very — 
best, regardless of price. Reduces 
tracing (pinch effect}, IM and Har- 

monic distortion to unprecedented 
lows, 15 deg. tracking. Scratch-proof, 
too, Produced under famed Shure 
Master Quality Control Program ... . 
literally hand-made and individually — 
tested. In a class by itself for meno 

as well as stereo discs. For manual 
or automatic turntables tracking af — 
% to We grams, £44/8/6, — : 


High Fidelity Phono Cartridges , . . World Standard Wherever Sound Quality is Paramount 


AUDIO ENGINEERS PTY. LTD., National Distributors for Shure Bros. 
342 Kent Street, Sydney. 296731. 60 Barwick Street, The Valley, Brisbane. 51-5535. 
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secondary winding must be able to with- 
stand continuously 6 to 7A. The capa- 
citance of C can be determined from 

c 1:15' Ide 


. (1) 
| 2nf n.Vp 
where f is the line-frequency, Vp the 
lime-voltage and n the ratio of primary 
to secondary turns (or line voltage to 
secondary voltage). 
The DC voltage rating of this capa- 
citor must be at least five times the line 
voltage because, under the open-circuit 
‘condition, the peak voltage on the capa- 
-citor C can be more than twice the line 


+V 


-V 


peak voltage. This is caused by the 
resonance effect. Measurements have 
shown a capacitor voltage of 620V when 
Vp=240V, for example. 

The rectifier diodes must be rated for 
Idc/2 and their breakdown voltage must 
be at least 80% higher than the 
secondary voltage. The same circuit 
values are to be chosen for a half-wave 
rectifier (see figure 5) although this ap- 
pears to contradict rectifier theory. But 
in the case of half-wave rectification the 
DC current passes through secondary 
and biases the transformer core in every 
half-cycle when diode D1 is conducting. 

Therefore, the secondary voltage is 
nonsinusoidal (see fig. 4) and the average 
value of the current which flows during 
the conduction-period of D1 (shaded area 
in figure 4) is the same as in the full- 
‘wave rectifier circuit with the same 
transformer and capacitor C. The half- 
wave rectifier diode must be rated for 
the whole of current Idc and its break- 
down voltage must be at least 3.5 times 
the secondary voltage of the transformer. 

EXAMPLE OF DESIGN: The 
charger (circuit diagram in figure 5) is 
designed for currents of 1.7, 3.5 and 5A 
and for battery voltages up to I15V. It 
uses an ordinary filament transformer 
3 x 6.3 V/6.3 A with all secondaries 
connected in series. 

Capacitors are metallised-paper types 
rated for 1000 VDC. With switches 
(S1 plus $2), two different capacitors and 
their combination can be connected in 
series with the primary. For a charging 
current of 1.7A the capacitor is 2.2uF; 
for a current of 3.3A the capacitor is 
4uF, with both in parallel for a current 
of SA, 

A glow discharge tube with prescribed 
series resistor R1 (the capacitor voltage 
can reach 600 V approx.) indicates all 
possible failures of the charger. It will 
not glow if the line is not connected, the 
fuse is burnt out, or the capacitor is 
short-circuited, — 

The entire set-up is shown in figure 
6. The heat-sink of the rectifier D1 is 


Figure 6 (right): | 

The layout of a 

battery charger as 
per figure 4. 


Figure 4 (below): 
Transformer sec- 
ondary voltage 
with half- 
wave rectifier 
(see figure 5). 


the 


N Ry 
F 
S4 4g 
2uF 
® 
So % 


1A 


Figure 5 (above): Circuit of a bat- 

tery charger for currents of 1.7, 

3.5 and 5A. Germanium diode D1! 

is rated for 6A and 60V break- 
down voltage. 


Figure 7 (right): Equivalent circuit 

diagram of a rectifier using Zener 

diodes for that part of the recti- 

fying cycle when the secondary 

voltage exceeds the Zener voltage 
Vz. 


in front of the transformer. The dimen- 
sions of the device can be estimated 
from the fact that the distance between 
the terminals is 1 inch. 

REGULATED DC VOLTAGE 
SOURCE: The circuit in figure 1 can 
also be used as a short-circuit proof re- 
gulated DC voltage source when Zener 
diodes are used instead of normal 
diodes. The Zener voltage Vz must be 
lower than the amplitude of the secon- 
dary voltages of the transformer Tr. 

As long as the instantaneous voltage 
of the secondary is lower than Vz, the 
circuit behaves as an ordinary full-wave 
rectifier. At the instant when the second- 
ary voltage exceeds Vz two diodes (for 
example Dl and D4) start conducting 
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(Zener current) and clip the output volt- 
age to the value Vz. 

For this part of the rectification cycle 
the equivalent circuit diagram is shown 
in figure 7. Forward conducting diodes 
(D2 and D3) are represented by a short- 
circuit, the diodes working in the Zener 
voltage region (Di and D4) are repre- 
sented by a battery with a voltage Vz. 

The secondary voltage, the voltage- 
clipping by Zener diodes and the recti- 
fier-output voltage (broken-lines) of this 
circuit are shown in figure 8. This figure 
also shows that the rectifier-output volt- 
age is nearly rectangular and, therefore, 
can be smoothed easily. 

The design of such a circuit is also 
very simple. The secondary voltage of 
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Tested, off-the-shelf amplifiers 
for any application 


SPECIFICATION 
DETAILS 


A typical miniature Audio- 
Amplifier is illustrated actual 
size above. Circuits are of 
transformerless, _complement- 
ary symmetry type, operating 
off Standard Voltages. Can 
be wire-in or plug-in as re- 


quired. PRICE 


PALACE MODEL HCR-62 
PROFESSIONAL QUALITY 
4-BAND AMATEUR 
COMMUNICATION RECEIVER 


£62/10/- plus sales tax 


PALACE HCR-62 is one of the most 
world advanced Amateur Communication 
Receivers designed and manufactured to 
‘meet expectations of all hams in the world 
in the new electronic age. Large fly- 
wheel dialling proves non-back rush, and 
one R.F. and two I.F. stages ensure high 
sensitivity and selectivity. Especially a 
Concentrical type Filter is used in I.F. 
circuit for excellent selectivity, and stable 
operation maintained by adopting single 
bridge circuit and Vertical type S-meter 
7 equipped. 


MODEL No. PC 1 

Stethoscope Ampvifier. 

General Purpose Audio Amplifiers and Drivers. 

Intercomm Amplifier. 

Telephone Amplifiers. : 

Laboratory Instrument Amplifiers. 

Back Projector Audio Amplifiers. 

Loudspeaker Amplifier. 

Hospitat Board Control Units 
Amplifiers. 


MODEL No. PC 2 

Modulator Driver Stage. 

Intercomm. 

Church Hearing Aid Amplifier. 

Office Dictating Machines. 

Door-Caller Monitor Amplifier. 
Inter-Off.ce Communication Ampilfier. 
Tape Replay Amplifier. 

General Purpose Audio Amplifiers and Orivers. 
Telemetry Audio Amplifier. 

Radio Receiver Audio Amplifier. 
Telephone Amplifiers, 

Educational Equipment Audio Amplifiers. 
Laboratory Instrument Amplifiers, 
Languase Laboratory Amplifiers. 

Tape Recording Amplifiers. 


Intercomm 


Newmarket pre-assembled Packaged 


which amplifiers fulfil a major role. 


others are in course of development. 


Circuit Amplifiers have been developed to 


provide standardised starting points in the design of all types of equipment in 


Six_are at present available from stock and 
Their use saves expensive, time-consum- 


ing research, thus cheapening the production of new types of electronic equip- 


ment. 


Recently released is the PC9 impedance matching A.F, pre-amplifier. 


been specifically designed to enable 


It has 
a high impedance capacitive source to be 


fed into the relatively low impedance amplifiers PC2, PC3, PCS and PC7-+. 
An abridged specification is listed below. 


SUPPLY VOLTAGE: 9V 


INPUT IMPEDANCE: Typically 600 ohms. 
FREQUENCY RESPONSE: Flat from 20 cps to 20 kc/s (+ 3db) at 1 kc/s 


level. 
SIZE: 1.4” x 1.25” x .5”. WEIGHT: 


PERFORMANCE DATA 


Power Output (RMS) | 
Input Sensitivity (Full output) 
Input Impedance (Typical) 
Load Resistance (Ohms) 
Supply Voltage (Nominal) 
Total Distortion (Full output) 
Frequency Response 


—12Kc/s 


247 x 14 
£3/15/ 


Overall Dimensions (Inches) 
All din. high, 


£3/2/6 


Special terminals provided for Q5 per unit 
connection at rear chassis, this will serve 
as a double-superhet. receiver with im- 
proved selectivity. 


SPECIFICATIONS: 
FREQUENCY RANGE: 


540-1605 KC 
1.6-4.8 MC 
4.8-14.5 MC 
10.5-30 MC 


BAND SPREAD: 
3.5. MC Band 


CONTROLS: 


1. AF Gain (Volume Control) with 
Power-Off Switch, 


2. Function Switch (Manual Volume 
Control, Automatic Volume Control, 
and CW-SSB) 


. Main Tuning. 
. Band Spreader. 
. B.F.O. Pitch Control. 


. ALN.L. (Automatic Noise Limitor) 
(On-Off. 


TV Aerial Riggers Intercomm Amplifier. 

Loudspeaker Amplifier. 

Radio Concentrator. 

Mine Communication Amplifier. 

MODEL No. PC 3 

Disc Talking Book. 

OC Relay Driver. 

Telecommunications Conference Monitor Ampli- 
7 J 


Sound-level Meter Amplifier. 

Close Background Music Amplifier. 

Sound Reinforcement Amplifier. 

General Purpose Audio Amplifiers and Drivers. 

Low Power Battery Stereo. 

Ande Communications Receiver Audio Ampli- 
r. 


Radio Receiver Audio Amplifier. 
Radio Relay System Amplifier. 
Loudspeaker Amplifier. 


MODEL No. PC 4 

Battery Record Player. 

General Purpose Amplifiers and Drivers. 
Office Dictating Machines. 

Telephone Amplifiers. 

Pay TV Control Circuits Amplifier. 
Stereo Listening Booth Amplifiers. 


7 grams. Price: £3/5/- 


pcs+ | PC7+ 


50 c/s 
—15Ke/s | —15Kc/s 


54 x 1} 3 x 13 
£8 £4/15/ 


—12Kc/s 


24 x 14 
£3/15/ 


—12Kc/s 


24 x 14 
£3/15/ 


. Sensitivity Control (for gain control 
on R.F. and I.F. Amplitude) 
. Band Selector (4 bands position) 
. Receive-Standby Switch, 
. S-Meter Zero Adjuster. 
11. Headphone Jack. 
SELECTIVITY:—60 dB at + 7 KC de- 


tuning. 
MER 3 2A (S/N 20 dB at 10 


TUBE COMPLEMENTS: 6BA6 x 4, 
6BE6 x 1, 6AL5 x 1, 12AT7 x 1, 6AR5 
Xel 5S YSG Tix: 

SIZE: 17” (W) x 84” (H) x 10-3/4” (D) 
WEIGHT: 26 Ibs. 


MODEL DH-100 

EXTENSION SPEAKER FOR 

HCR-62 RECEIVER 

DH-100 is specially designed desk/wall- 
hang type speaker matching with HCR-62 
Communication Receiver. Minutely fin- 
ished rugged metal housing with pipe 
stand, assuring rich tone and power. 


SPECIFICATIONS: 
OUTPUT POWER (max.): 3W 


FREQUENCY RESPONSE: 250-6000 


C.p.S. 
VOICE COIL IMPEDANCE: 4 ohm, 
SIZE: 5-1/4” (Dia.) x 5-4” (Depth), 
WEIGHT: 1.5 Ibs, 


Laboratory Instruments Amplifiers. 
MODEL No. PC 5 Plus 
ceesmans Portable Cine Projector 


mp. 
Meter Type Galvanometer Amplifier. 
Helmet _Intercomms: (a) Diving Suits, 

(b). Crash Helmets, (c) Pilots’ Helmets. 
Car Radio Audio eriplifier, 
Communications Receiver Audio Amplifier. 
Lecturer Non-interruption Monitor. 
Erotogenic Amplifier. 

Smali public Address Portable Amplifier. 
Servo Amplifier (Hydraulic valve control). 
General Purpose Amplifier. 

Fault Finding Tone Detector Amplifier. 

Tape Replay Amplifier (Aircraft 
equipment). 

Automation Drive Amplifiers. 

Colour Television Receiver Audio Amplifier. 

Tape Recorder Replay Amplifier. 

Hi-Fi Amplifier. 

Vibration Test Amplifiers. 

Mines Telephones Amplifiers. ‘ 

Cigarette Manufacturer Production Test Equip- 
ment Amp, i 


For prices write to:— 


Audio 


ground 


GENERAL ACCESSORIES 


116-118 Clarence Street, Sydney. BX-4451 
443 Concord Road, Rhodes. 73-0211 


Trade Enquiries Invited 


102 Northumberland Street, Liverpool, 602-7570. 
7 Pirie Street, Fyshwick, A.C.T. 90035 


PLEASE NOTE: CLARENCE ST., CITY, AND LIVERPOOL STORES ARE OPEN SATURDAY MORNINGS. 
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the transformer should be 40-60% 
higher than Vz. For example, for a 12V. 
DC voltage source, it is necessary to 
use Zener diodes with a Vz of 12V and 
a transformer with secondary voltage 
16-19V. The _ short-circuit current 


Figure 8: The transformer secondary 

voltage, the voltage clipping by Zener 

_ diodes and the rectifier output volt-. 
age (broken lines), 


(Idec) should be approx. 20-30% higher 
than the max. current for which the 
source is rated. 

The choice of the transformer and the 
capacitor C (see formula (1), is the same 
as mentioned above. 

It is only necessary to determine a 
suitable type of Zener diode. If no out- 
put-current is drawn out of the source 
(open-circuit condition) the four Zener 
diodes must dissipate the electric energy 
which is given by their Zener voltage Vz 
and short-circuit current Idc, Each 
diode must therefore dissipate one quar- 
ter of the energy, i.e. 

Nd=# K Vz Ide (2) 
The co-efficient K is dependent on the 


those with considerable experience in 
the field of advanced electronics. 

Broadly, there are five main systems 
or groups. These are: 

(1) The Gemini system, including 
radar and telemetry sub-systems. 

(2) The Service and Ancillary group, 
comprising communications, computer 
and test groups, the SPAN and Jupiter 
monitoring system. 

(3) The Apollo system. This is the 
unified S-band system, divided into 
groups working in digital, RF telemetry 
and ancillary sub-systems. 

(4) The Range and Range Rate sys- 
tem, whose staff includes a number of 
female trials assistants who operate the 
equipment. 

(5) The Support 
comprising engineering, 
miscellaneous sections. 

During a mission, all positions at the 
tracking station are manned continu- 
ously. The control room becomes the 
operating heart of the station. In 
manned missions, overall authority is 
the capsule communicator (Cap Com), 
who is seated at a control console and 
flanked by engineer$ monitoring the 
Agena and Gemini vehicles. 

_ These three are generally engineers 
provided by the _ spaceflight control 
centre in Houston. Their consoles re- 
ceive and display all the relevant tele- 
metry information, Other positions with 
air to ground voice talk capability are 


Facilities group. 
electrical and 


relation between Vz and the secondary 
voltage of. the transformer. For the 
above recommended values K can be 
conservatively estimated as 0.5, 

For example each Zener diode with a 
voltage Vz = 12V in a circuit with 
short-circuit current Idec = 6A must be 
able to dissipate approx, 0.125 x 12 x 6 
or 9W, 

An example of such a constant volt- 
age device is the circuit in figure 9. This 


1o 


Figure 9: Circuit diagram of a recti- 

fier with Zener diodes ZDI to ZD4, 

which is connected to terminals 1-1 of 
the circuit in figure 5. 


circuit has been connected to the second- 
ary (terminals 1 — 1) of the trans- 
former in figure 5. 10W Zener diodes 
equivalent to 1N1605 have been used in 
this circuit and the filter capacitor was 
2500 uF/12V. 

The current-voltage characteristic of 
this set-up is given in figure 2 (broken- 
lines, capacitor C = 6 uF). This is a 
result which can be compared favourably 
with many current types of simple tran- 
sistor stabilised DC voltage sources. = 


| CARNARVON TRACKING STATION | 


(Continued from page 7) 


Comtec, Gemini and Agena systems, 
and the Aeromed. 

The maintenance and operations con- 
sole is manned by the operations super- 
visor, who is responsible for ensuring 
the operational status of the station. In 
manned missions, he acts as liaison be- 
tween the flight controllers and the 
station, and in unmanned missions be- 
tween the station and the mission con- 
trol centre. Controlling station count- 
down is also his responsibility. 

For the first pass, countdown is usu- 
ally begun some eight hours before lift- 


off, thus giving time for all systems to 


be checked out. For subsequent passes, 
countdown is reduced to 30 minutes 
(H = horizon time —30). 

An acquisition message, giving pre- 
dictions of time and position, is usually 
received before the pass, thus enabling 
prior pointing of radar and acquisition 
aid antennas. Once lock-on is achieved, 
the various systems track automatically, 
provided signal strengths, etc., remain 
reasonably constant. 

During the pass, it is the function of 
the station to track the spacecraft, to 
uplink commands to the spacecraft 
through the digital command systems 
and to receive, record and display all 
telemetry data. This station, working 
in conjunction with others in the net- 
work and with the Goddard spaceflight 
centre, will play a vital role in man’s 
first exploration of the moon. ga 
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Transistor Kits Special Holiday 
Adventure learning Electronics 
and having fun with 20 exciting 
projects from the big Philips Kit 
and New Beginners’ Electronic 
Magazine FREE. 


For only £14/19/6 you can make 
Audio Amplifier. 
Push-pull Amplifier. 
Gramophone Amplifier. 
Bi-amplifier. 

Detectives Ear. 

1 Transistor Radio. 

2 Transistor Radio. 

3 Transistor Radio. 
Intercom. 

Sound Activated Relay. 
Time Switch. 

Universal Test Circuit. 
Electronic Organ. 
Pilfering Alarm. 
Burglar Trap. 

Morse Code Trainer. 
Morse Code Practice Set. 
Moisture Indicator. 
Traffic Beacon. 
Automatic Night Light. 


All of these projects are made with- 
out tools and the complete STEP-BY- 
STEP instructions assume No Pre- 
vious Knowledge. 

With every kit sold TRANSISTOR 
KITS ONLY supply free _ batteries. 
Hurry now to have extra fun these 
holidays. Start your electronics adven- 
ture now. 


Send coupon to 


TRANSISTOR KITS 


69a Church Street, 
Brighton, Victoria. 
CLIP COUPON NOW. 


ee mee) ees ee oe mee GE Gee wera coum remy Se eer? 


Please hurry by return mail (tick) 
( ) Philips 20 project kit. £14/19/6 
($29.95) 
8 project kit. £9/19/6 
($19.95) 
( ) Details of Transistor Kit Club 
(FREE). 


Cheque/Money Order for £ 
enclosed. 


( ) Philips 


Name . 


Address .. .. 


NEW DELUXE 
PUSHBUTTON 
4-TRACK STEREO 

RECORDER 


DESIGNED TO RECORD 
FM MULTIPLEX 


BROADCASTS 


ONLY 


£95 


COMPLETE WITH 2 DYNAMIC 
MIKES, OUTPUT CABLES, AND 
7-INCH EMPTY TAPE REEL 


. 


perce 


@ Records 4-Track Stereo, 4-Track Monaural 

® Plays 4 and 2-Track Stereo and 4-Track 
Monaural 

@ 6 Pushbutton Controls 

® Sound-with-Sound 

@ Automatic Shut-off of Tape Transport 

@ Wide Frequency Response for ‘Life-Like’ 


An extraordinary self-contained portable tape recorder with professional quality 
features. Records and plays back 4-track stereo and monophonic tapes at 2 
speeds, 74 and 33 ips. Records from any source-——radios, FM tuners, Hi-Fi 
stereo amplifiers or “live” from the quality dynamic microphones supplied. 


74 


Reproduction, 


HIGH FIDELITY PRE-MAIN AMPLIFIER 


. The W-41U is capable of delivering 20 watts 


of power per channel for stereo and a total 
of 40 watts for monaural operation. 


. Irritating hum is completely eliminated in 


the W-41U Amplifier through the use of 
pure DC current to heat the filaments of 
the input tubes. 

. The W-41U — assures brilliant, realistic sound 
at all volume levels to enhance your listen- 


ing pleasure. A special Loudness Control 
Switch provides the required bass and treble 
boost at the low volume listening levels. 

. The W-41U incorporates separate tone con- 
trols for the Left and Right channels. These 
enable adjustment at will of treble or bass 
controls separately for each channel to suit 
your listening preference. 

Tubes Used: 9 tubes and 2 silicon diodes. 
12AX7/ECC83X5, 6BQ5/EL84X4. Silicon 
diodeX2. 

Output Power: 40 watts total music power or 
20 watts per channel (IHF standard). 
Frequency Response: 20—20,000 cps (less 
than 1% db). 

Tone Control: 50 cps + 12db, —10db 10KC 
+ 13db, —9db, 

Loudness Control: SOcps + i3db, 10KC + 
4db (Volume Control at —30db), 

Equaliser: RIAA, 

Inputs: MAG; 1.7mV, TAPE HD; 1.7mV, 
AUX, TUNER, TAPE PLAY; 110mV. 
Power Source: 115/230V AC, 50—60cps, 
Special Gircuit: Loudness Control. DC Fila- 
ment Supply System, Tape Monitor System, 
Stereo Headset Jack, 

bil at ah Width 1212"’, Height 5’’, Depth 
Weight: 17lbs (8 kg). 


£75 


Make sound-with-sound tapes . . . accompany yourself in a duet or add your 
voice to prerecorded music. The rugged tape mechanism features a heavy duty 
4-pole capacitor-start motor. Gives smooth tape run, low flutter and wow. 
Automatic shut-off of entire transport at end of tape . . . disengages controls 
to neutral position... prevents tape spillage. Easy-to-use push-buttons provide 
positive control of tape motion. Has separate interlocking record buttons. 
Magnificent tone is assured with 2 big 6in x 4in full tone speakers and side 
flaps for better stereo separation. Other features include digital tape counter, 
pause control for editing, 2 record level meters, and individual channel volume 
controls, Complete with luxurious simulated leather case, 2 dynamic micro- 
phones, cables and take-up reel. For 240V. 50 cycles AC. Size: 174in, 
W x 7in H x 12 1-8in D. Shpg. wt., 35lb Imported. 


SPECIFICATIONS 


Frequency Response, Record/Playback: 40-18,000 cps at 74 ips; 40-12,000 cps 
at 34 ips. Amplifiers: 4 transistors, 6 tubes; 1 full-wave bridge rectifier. Audio 
output: 3 watts per channel. Signal-to-Noise Ratio: —45db. Interchannel 
Separation: 45db or better; Wow and Flutter: 0.2% at 74 ips, 0.25% at 34 ips. 
Bias and Erase: 80KC; Rewind Time: Less than 4 minutes for 1200ft of tape. 
Speed Accuracy: 989%. Controls: Power/Speed Selector; Individual Volume for 
each channel; Variable Tone Control; Separate Channel Record buttons with 
safety interlock, Self-holding pause lever; Rewind, Play, Fast Forward and stop 
buttons, Input Selector Switch (Mike, Radio, Mix). Output selector switch 
(Mono, Stereo, Mute). Counter: 3 digit; 2 Record Level Meters; Outputs: (4) 
2 audio, 2 monitor; Inputs: (4) 2 Mike, 2 Phono/tuner. 


Hear this remarkable Recorder at the addresses below, or post coupon 
for further information. 


ASDIC BRISBANE AGENCIES 
STEREO SPECIALISTS 16 Stanley Street, 


166 Glebe Road, Glebe, South Brisbane, Queensland. 
N.S.W. Telephone 68-1014 4-5466 


F 

a 

I 

5 

5 

5 

J 

a 

a 

J ; 

: Please forward, free and post free, further details of (a) 4-Track Tape 
i Recorder (b) Trio W41U. (Indicate which required.) 
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For beginners 


A SIMPLE PUBLIC ADDRESS AMPLIFIER 


By lan Pogson 


This simple little amplifier has been designed with the idea of 
obtaining the best possible performance for the least expenditure. 
Its versatility allows of a variety of uses, from small public 


add ress 


jobs to record playing in the home. 


It could also be 


a good project as a starting point for beginners. 


N a number of occasions, recently, 

our mailbag has included letters 
from various readers, including fond 
fathers, requesting sufficient informa- 
‘ion to build a small but useful audio 
amplifier, The project thus envisaged 
should be easy to construct for the 
beginner but should aiso be a _ worth- 
while piece of equipment for anyone 
whose needs are along these lines, In 
order to make a unit which is as versa- 
tile as possible, it should provide for a 
pickup as well as a microphone, with the 
facility of being able to mix both 
sources. 

The uses to which an amplifier may 
oe put are many. In the home, the pick- 
ip facility is a natural for playing re- 
-ords. Background music may also be 
srovided when projecting slides or 
novies, while the microphone facility 
nay be used for the commentary. With 
he commentary mixed with suitable re- 
corded music, the presentation can take 
m.a professional touch. Possible use of 
he record player and microphone at 
parties scarcely needs elaboration. 


It is also possible to feed the output 
of a radio tuner or portable receiver to 
the “pickup” input, to give somewhat 
better quality reproduction than might 
otherwise be obtainable. Outside the 
domestic field, the amplifier may be used 
aS a public address system for small 
gatherings. 


_ This little amplifier which we now 
present, is not new in concept, but is 
along similar lines to the GP JUNIOR 
AMPLIFIER which was published as far 
ack as October, 1954. We have simply 
sought to bring the unit up to date. 
eeping costs to a minimum but without 
acrificing the performance of which 
such an amplifier is capable. 


The chassis adopted is relatively long 
and narrow, measuring 104in x 4in x 
2in. Such an arrangement permits a suit- 
able layout, with controls, etc., arranged 
along one 104in skirt. The unit may be 
fitted into a cabinet, portable or other- 
wise, which may also include the motor 
and a speaker. Other arrangements will 
suggest themselves, according to the gen- 
eral requirements of the user. In point 
of fact, there is no reason why the 
amplifier should not be used “as is,” 
with such items as motor and speaker 
separated from it. 


According to individual needs, one or 
more speakers may be used, keeping in 
mind that the more efficient types will 
give more actual sound than the cheaper 
ones. Some helpful hints may be found 
in our article on enclosures for loud- 
speakers, which appeared in the issue 
for September, 1965. More will be said 
about speakers later in the article. 

A check on the circuit diagram will 
show that we have used a 6GW8 triode- 
pentode valve for the main amplifier, 
with an EF86 low noise pentode for the 
microphone pre-amplifier. The output 
transformer on our prototype is a Fergu- 
son OPMIA, a similar type being the 
A and R 2624. Smaller and cheaper 
transformers may be used but these are 
normally much less efficient and the 
amount cf available audio suffers accord- 


‘ingly. The better transformers also offer 


the advantage of multiple taps on the 
secondary winding, so making a wide 
choice of output impedances available. 


A little over 12dB of negative feed- 
back is applied around the main ampli- 
fier, from the output transformer second- 
ary to a resistive tap on the driver triode 
cathode circuit. This is sufficient to give 
a very useful reduction in distortion and 
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provides good damping for the speaker(s). 
A step circuit is included in the plate 
load of the driver triode and this, with 
a judicious amount of phasing capaci- 
tance across the 6.8K feedback resistor, 
makes for quite good square-wave per- 
formance. 

The plate circuit of the EF86 pre- 
amplifier is decoupled with a 47K re- 
sistor and 16uF capacitor, primarily as 
a precaution against “motorboating.” A 
bonus is obtained from this extra filter- 
ing, which reduces hum from the pre- 
amplifier to a very low level. 

Separate volume controls for micro- 
phone and pickup are provided in the 
grid circuit of the triode driver vaive. 
To provide as much isolation as possible, 
consistent with a simple mixing system, 
each volume control is isolated from the 
grid by a 470K resistor. This works well 
in practice and little if any interaction 
will be observed when either contro] is 
operated. It may be well to mention in 
passing that, if either the microphone or 
pickup circuit is not in use at any time, 
the respective volume control should be 
turned right down. 

A 100K resistor is shown right at 
the grid of the EF86. Normally, this 
should not be -necessary but it is added 
as an extra precaution against possible 
interference from mobile or other nearby 
transmitters. Without the resistor, rec- 
tification can take place at the grid all 
tco easily, resulting in the unwanted RF 
signal coming through “loud and clear.” 

While we are at this particular part 
of the circuit, it will be noticed that the 
microphone looks into a resistive value 
of 4.7M. This is sufficiently high for most 
crystal microphones to work into. If 
another type of microphone, such as a 
dynamic is used, it may stil] be fed 
straight in without any modification. On 
the other hand, if a particular micro- 
phone sounds better with, say, 100K 
across it, then it isa simple matter to 
wire this value in place of the 4.7M 
resistor. Easier still, the alternative resis- 
tor may be connected across the existing 
4.7M, 
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AUSTRALIA'S LARGEST . 
> Radio, Television and Hobbies 


tTo 


SPECIALISTS 


307 ELIZABETH STREET, MELBOURNE—60-1442. 


* 


| MODEL 200H 


20,000 Ohms per Volt DC 10,000 


. @ Handy pocketable 


Ohms per Volt AC. 

Specifications: _ . 

— DC Volt: 0-5, 

25, 0-50, 

0-250, 0-500, 
0-2.500. 

AC Volt: 0-10, 

0-50, 0-100. 

0-500, 0-1,000 


DC Current: 
0-50, Micro- 


Resistance: 
oe Ohms, 


Meg 


4 Capacity: 
0.3 


0-01- 
mfd ¢ 


Decibel: minus 20db plus 22db. 4 
Output Range: 0-10, 0-50, 0-100, 0-500, 0-1,000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3%in x 4¥ain x 1¥%in. 

Complete with internal battery, testing leads 
‘and prods. 


PRICE: £5/10/- 


' Including Sales Tax 
Plus Postage 3/6, 


- MODEL TP-5S 
@ High sensitivity-20,000 Ohms/V 
» DC, 10,000 Ohms/V AC. 
@ 3in Meter. 
size. 


Specifications: 


DC Voltages: 
0-10-50-250-500- 
1,000 V (20,000 
Ohms/V). : 
AC Voltages: 
0-10-50-250-500- 
1,000 V (10,000 
Ohms/V). 
DC Current: 
0-50uA, -0-5-50- 
500mA. 
Resistance: 
0-10K, 0-100K, 
0-1 Meg, 0-10- 
Meg, (62 Ohms, 
620 Ohms. 
6.2K, 62K at 
centre scale.) 
Capacitance: 
: 0.0001uF-0.005- 
wa) 6UF, O0SuF-1uF 

Decibels: minus 
20db to plus 
: 36db in 2 

: ranges. - 

Dimensions: 34%2in x 5%in x 1%in. 
Weight: 150z approx, 


Complete with internal battery, testing leads ° 


with prods. 


PRICE: £9 
including Sales Tax, . 
Plus Postage 3/6, 


Switch ‘up 


. Crystal 


We have everything for the Radio Hobbyist 


* 


TRANSISTORISED 
CALLING & TALKBACK SYSTEMS — 


Capacitor Substitution Box, 
Resistor Substitution Box, 1 Watt, 


TRANSISTOR AERIALS 
4in extends Tins. ae 
Sin extends 
6in extends 
6in extends 
6in extends 
Jin extends 
9in extends ee 
10in extends to 39in . .. 

Plus postage 1/6. 
SPECIAL XMAS PURCHASE 
Morse Keys 7 eee ee ee, 
Coin in slot boxes up to 8 hrs. for 2/- 
to 5 amps. £4/10/. 

Plus 5/ postage. 

LMI Crystal Mic. with 3.5mm plug. 
10/. Post free. 

and Magnetic Earphones, 
2.5mm plug, 5/. Post free. 

3in ext. speaker in plastic box with 
soft lead, 29/6. 
6-9V min. relays 500 ohm, 10/ ea. 
Post free. HEA pA 
Trans, Pri. 220, 240, 250, Sec. 218V 


307 ELIZABETH STREET, MELBOURNE 
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Plus postage 2/6.. 


D . 
TABLE OR WALL MOUNTING 


2 Station 1 Master 1 

' Sub-stations 1.x 9V | 
Batts., £7/17/6. 

3, Station 1 Master 2 
Sub-stations 4 x 14V 
Batts., from £9. 

4 Station 1 Master 3 
Sub-stations 6 x 14V 
Batt.s from £12, 

5 Station 1 Master 4 
Sub-stations 6 x 14V 
Batts., £22/7/9, 

7 Station 1 Master 6. 
Sub-stations 6 x 14V 

' Batts., £27, 


Plus Postage. 


, Doubler at 270mA, 6.3V at 8 amps. 


25/. Plus postage 10/. 
Trans. Pri, 200, 220, 250. Sec. 275- 
275 at 80mA. 6.3V at 5A. 25/, Plus 


add, sub- 
6/6 ea. 


19/6. 


' postage 10/. 


Slide Rule Calculators, 
tract, etc. to six figures. 
Post free. 

Spiral indoor TV Antenna, 
Plus postage 5/. 
3AG Fuses 1 amp. I1/ pkt. of 5. 
3AG Fuses 5 amps, 1/6 pkt. of 5. 
3AG Fuses 10 amps. 1/6 pkt. of 5. . 


-CRYSTAL SET 
BUILDERS — 
emer ats iki t od)... 
eh we Fe 
.» °25/- 
16/6 
Shi ob tise! ade ae eee 
Amplifier for crystal set 
circuit supplied, 


Only 19/6 


Plus Postage . 2/6. 


Phone 60-1442 


Coils 

Diodes 
Headphones .. 
Tuning Conds. 
LEDMS:.4 
1 Trans. 
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Now turning logically to the pickup 
input, a potentiometer value of 1M is 
used. This is a good all-round value 


which will be found to suit both crystal - 
and ceramic pickups reasonably well. 


Although this is a mono system. stereo 
pickups may be used by simply con- 
necting the two outputs in parallel. 

A tone control is wired into the grid 


circuit of the output stage and gives 


quite a useful amount of top cut when 
this is necessary or desirable. Although 


‘the tone control is inside the feedback 


loop, it is very effective. and this ap- 
proach can be amply justified when 
economy is the keynote. 

The power supply comes via a trans- 
former rated at 225-0-225V., 50mA, 
with a heater winding of 6.3V, 2A. 
Full-wave rectification is used in pre- 
ference to a voltage doubling arrange- 
ment on the score of economy, taking 
into consideration the availability of 
suitable components. A valve rectifier 
could have been used to save perhaps a 
few shillings but the appeal of small 
space and reduced heat dissipation, 
makes the silicon diode a logical choice. 


The more important voltages are 
shown on the circuit. These can be 
useful in checking that the circuits are 
in fact, operating correctly. And later, 
should servicing be necessary, the volt- 
ages can be used to advantage. It 
should be pointed out, however, that 
these voltages are intended only as a 


‘guide. Variations to at least 15 per 


cent can exist without anything being 


amiss, due simply to variations in com- 


ponents and meter accuracy. 

The layout of components may be 
seen from the photographs. The power 
transformer is located at one corner. 
with the output transformer nearby. It 
should be noted that these transformers 
are so mounted that their iron cores 
are at right angles. In addition, the 
centre of the output transformer core 
is aligned with the winding of the power 
transformer—necessary precautions to 
keep magnetic coupling to a minimum, 
and consequent hum trouble. 

The location of the valves is of special 
interest. It will be noted that there is 
an unused socket hole close to the out- 


AS3, BYI00, OA2II ete. 


x 


2x39 


SPKR, 


3.9K + 50 


aie 350 
VW 
X PILOT LAMP 


6.3V 
3A 


The circuit follows conventional lines and provides for microphone and pick-up 
use, either separately or together. Although a wiring diagram is given on page 
79, beginners are advised to use the circuit for wiring purposes as far as 


put transformer. This provides for alter- 
native valve combinations which will be 
covered later in the article. Suffice it to 
say, at the moment, that the valves 
as specified should be fitted into the 
positions shown in the photographs. 

Along the front skirt, are arranged 
all controls, sockets, etc., with the excep- 
tion of the speaker jack and power 
cord. The microphone and pickup soc- 
kets are on the left, with the micro- 
phone, pickup and tone controls in that 
order. On the right is the power on/off 
switch and indicator lamp. 


Looking at the underneath view, it 
will be noticed that we have arranged 
most of the small components on a tag 
board. Opinions may differ on the use 
or otherwise of this method, but it was 
considered that this approach makes con- 
struction much easier for the beginner. 
It is a simple matter to follow the 


revelant wiring diagram and wire in. 


PARTS LIST 


; 1 Chassis 10}in x 4in x 2in. 
1 Front indicator panel. 
1 Power transformer, 225V per side 
6 at 50 mA, 6.3V at 2A. 
Output transformer, 7000 ohms to 
$ 15 ohms, tapped. 
9-pin valve sockets. 
EF86 valve. . 
6GW8 valve. 
‘Power diodes, 800 volts 
(BY100, OA211, AS3). 
Open-circuit jacks. 
Microphone socket. 
SPST toggle switch. 
Bezel and socket. 
$.3V, 0.32A lamp. 

. CAPACITORS 
50uF 350VW electrolytics. 
16uF 300VW electrolytic. 
50uF 25VW electrolytic. 
25uF 10VW electrolytic. 
O.luF 400V plastic. 
.047uF 400V plastic. 

2 .OluF 400V plastic. 


Pr 
= 
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2 
1 
i 
2 
1 
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possible, for the experience it gives. 


all the components on the board, before 
it is finally dropped into position. It is 
then only necessary to run a few leads 
from the board to the appropriate ex- 
ternal points. This done, the job is more 
than half finished. 

The remaining components are stra- 
tegically placed and, where this is im- 
portant., it will be explained later on. 
A 7-tag strip is used to terminate the 
power input lead and the flying leads 
from the heater winding on the trans- 
former. 

The construction is relatively simple 
and straightforward. Assuming that a 
chassis with holes drilled and punched 
is on hand, together with all the com- 
ponents, some suggestions follow as to 
how the job may be carried out. It is 
important to note that the assembly of 
some of the components must be. done 
in the correct sequence, otherwise there 
may be some gnashing of teeth when 


POPPI POPOL PSP POPP LDGOG DP PSLDOCLOG OM, 


$ 

1 390 pF plastic. ; 

1 150pF plastic. : 

RESISTORS 2 

(half watt unless specified) 2 

1 4.7M 1 6.8K 6 

3 470K 1 3.9K 3 

1 220K 1 2.7K $ 

2 100K 11K 4 
1 47K 1 100 ohm Peay 

1 22K 2 39 ohm 2. 

‘1 10K $ 

1 180 ohm 1 watt $ 

3 1M curve “CC” potentiometers. 2 

SUNDRIES ¢ 

1 Miniature resistor strip, 23 pairs ¢ 

of tags. ‘ 

1 7-tag strip. 2 

1 5-tag strip. 3 

6 Rubber grommets. 4 

3 Knobs. $ 


Screws, nuts, washers, solder, hookup $ 
wire, power flex, mains plug, metal 5 
for clamp. 2 

6 


LPO IE IPD LN PPI PO IP ONO IEP PEIN EDGED ONDINE LN BPEL NG LIPO PP DIS EOS 
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MASTER ELECTRICS PTY. LTD. cizessce. 


Now, any boy can have fun with electronics 
—and learn while he plays! 


PHILIPS ELECTRONIC ENGINEER KIT 


The Philips Electronic Engineer kit makes up to 20 
different working electronic models. And any boy 
makes them easily... enjoys hours of fun as he 
learns. Philips Electronic Engineer opens the door 
to the wonders of electronics in a simple, easy-to- | 
understand way-—a boy has his first model 
working in no time at all. Philips Electronic 
Engineer. The beginning of an exciting and 
rewarding career in electronics—the profession 
of the future! 


Complete Instruction Book with electronic projects. 


Genuine Philips components simply clip into the 
mounting board—no solderi tool-ki d 

Hee if (Sine SPiCEning Of ae i Sigatithis Two kits and one complementary kit to choose from. 
(not even a screwdriver). Philips Electronic Kit EE8 (Makes 8 diff t models) £9/19/6 
- , ale j akes erent MOdeis) - 
Engineer kits are battery powered for safety, and Kit EE20 (20 models possible) £14/19/6 
a series of easy-to-understand circuit plans give a Kit EE8/20 (Complementary kit) £6/19/6 
clear visual picture of each model. 


CROWN 
TAPE 
RECORDER 


“ae i Transistorised 
Ss MODEL CTR 5300 


Crowncorder, all transistor tape recorder. 
‘2-speed capstan driven. Remote ‘control 
operation, gives playing time of 80 minutes. 
Australia’s best tape-recorder buy for busi- 
ness or pleasure! Can be operated while 
‘on the move—-walking or in a= car! Can 
be used on AC with Crown adapter, £10. 


36 gns. 


TRANSISTORISED CRYSTAL SET 


1 Transistor. 1 Ger- 
manium Diode oper- 
ates on 1 703 Bat- 
tery. Battery Life 6 
months. Range about 
60 miles. Bargain at 


CHIEFTAIN 
TRANSISTORISED 
RECORD 
PLAYER 


 LINMARK STEREO 
AMPLIFIER 


MODEL YA-130A 


A high quality amplifier at a reasonable pricc. 
Specifications are as follows: 

Output power, 7 watts per channel. Frequency 
Response. Plus or Minus 1 db., 40 to 20,000 
c.p.s, Harmonic. Distortion. Less than 19%. 
Input for Full Output. 300 m V, Output Im- 
pedance, 4, 8 and 16 Ohms each channel. 
i bsin, Control: More than—14 db at 10,000 


Vaives Used: 1, 12AX7; 2, 6BQS5; 1. 6CA4. 
Power Supply: 220-240 Volts A.C, 50 ¢.p.s 
Dimensions Overall: 91% x 4% x“ 7 inches. 
Weight, 9Ib. 


This is a really good ampli- 


19 
nee at a reasonable price of Ons. 


3 Speed .. . Battery operated from 
4-950 torch cells . . . 4 transistors with 
turn-over crystal cartridge . . . Excellent 
tonal reproduction . . . Smart, modern, 
compact vinyl-steel plate cabinet in two 
tone colours . . . Lightweight, handy 


to: icarryi iin Adeal 
for ‘he teenagers. er 17 gns. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 
BRANCHES THROUGHOUT VICTORIA AND RIVERINA 


SPECIAL NOTICE 


All parcels sent Registered Post unless other- 
wise stated. Postage or Freight must be 
included with order. 
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MH 25uF |0VW CAPACITOR PLUS 
2.7K RESISTOR IN PARALLEL 


good work has to be undone to fit 
| another item into place! 

Begin by wiring all the components 
to the tag board and, when this is done, 
‘it can be put aside until its turn comes 
‘for assembly into the chassis. The posi- 
| tion for each component is shown in 
ithe wiring diagram. It will be noted 
that there are some blank positions on 
ithe board. These have been left either 
to allow sufficient space for some com- 
jponents or for the purpose of fixing 
| the board in position. The two small 
'25uF electrolytic capacitors have been 
wired directly across the respective resis- 
tors, so helping to minimise the length 

of the board, The i16uF electrolytic 
icapacitor at one end, may be left off 
at this stage and wired in later. 


With all components in place, check 


that all “jumpers” connecting the re- 
quired terminals together are in order. 
This applies particularly to those run 
in insulated hookup wire, underneath 
ithe board. As the board is the major 
part of the wiring, care taken with it 
| will be amply repaid. When soldering, do 
not apply too much heat as this may 
damage components. At the same time, 
“dry joints” should be avoided, arising 
from too little heat. 


Assembly of components to the chas- 
‘sis begins by inserting six rubber grom- 
‘mets, two into holes near the power 
transformer, two adjacent to the output 
transformer, one between the second and 
third valve ‘socket holes and one on the 
back skirt of the chassis, The valve 
sockets are next and these should be 
orientated as shown by the arrows on 
‘the photograph. Two solder lugs shouid 
be placed under the screw of cach 
socket, nearest the front of the chassis. 


Two half-inch long screws are used to 
fix the tag board. One screw may be a 
round head, but the other, which is 
underneath the output transformer posi- 
tion, must be countersunk. Put these two 
screws in place with nuts and shake- 
proof washers, Two more nuts may now 
be run down the screws for about 
5/32in. The output transformer is next 
and, when screwing it down, include the 
5-tag strip under the head of the screw 
nearest the power transformer position. 


i 
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I2 = 10, 


Be ns i Te tH 


25uF |OVW 
CAPACITOR PLUS 
IK RESISTOR 


IN PARALLEL TO SPKR. JACK 


x 
awe (6) 
PILOT LAMP ©) 
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This layout and wiring diagram shows all the under-chassis wiring. While it is 
recommended that the layout be followed closely, use should only be made of 
the wiring connections where difficulty is experienced in following the circuit 
diagram. Note that the 15-ohm lead from the output transformer runs te the 
6.8K feedback resistor, even if another impedance tap is run to the speaker jack. 


The wired tag board is now dropped 
over the screws and nuts already fitted. 
Nuts and shakeproof washers are used 
to fix the board firmly in place. It may 
be necessary to raise or lower the nuts 
on the underside of the board, to give 
just enough thread for the top nuts and 
washers, Before the board is fitted, a 
check should be made to ensure that 
al{ component leads have been cut off 
flush with the bottom face of the board, 
otherwise there may be a danger of short 
circuits to the chassis. 


When the power transformer is screw- 
ed down, one leg of the 7-tag strip is 
held by the screw nearest the tone con- 
trol. A solder lug is fixed under the 
corresponding screw, near the back of 
the chassis, The other leg of the tag strip 
is then screwed down, 

When mounting the microphone input 
socket, care should be taken to make 
proper use of the insulators provided. 
It is important that the body of the 
socket be insulated from the chassis, 
use being made of the solder lug pro- 
vided to run an earth lead to the appro- 
priate point, 

The pickup and speaker jacks, volume 
controls, tone control, on/off switch and 
indicator lamp socket may now be fixed 
in place, without any regard to sequence. 
It would be advisable however, in the 
interests of mechanical facility and wir- 
ing, to orient the controls as we have 
done. This can be seen from the under- 
neath photograph. 

Wiring may be done in any order as 
desired by the constructor, but a few 
pointers may be helpful. It is a good 
idea to terminate all flying leads from 
the power and output transformers first, 
as these can get in the way of other 
wiring operations, 

The primary, electrostatic shield, high 
tension centre tap and heater leads are 
terminated on the 7-tag strip. The high 
tension leads are taken to the appropri- 
ate tags on the main board. The 
output transformer secondary leads are 
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terminated on the 5-tag strip on the top 
of the chassis, We did not terminate 
the “common” lead here, but took it to 
the earthed lug of the speaker jack. 


Only the lead corresponding to the 
wanted impedance at the speaker jack 
will be taken from the terminating tag 
strip. This can be changed at any time 
if a. different speaker system makes this 
necessary. Finally, the two primary leads 
corresponding to “HT” and “plate, 7000 
ohms” may be terminated at the output 
of the rectifiers, and pin 6 of the output 
valve respectively, The spare tap lead 
may be wound around a pencil and may 
be tucked away underneath the trans- 
former winding, The bare end of the 
lead should be snipped off and care 
taken to prevent any possibility of a 
short circuit, 

The heater and indicator lamp wiring 
may be done now, It will be noticed 


INSTANT ELECTRIC 
SOLDERING GUN 


50 cycle, 240 volt, 80 watt 
£4/17/6 


RADIO HOUSE PTY. LTD. 
306-308 PITT STREET, SYDNEY. 
Telephone 26-2817 


LAFAYETTE 


5 TRANSISTORS 
PUSH-PULL 


PK-544 
£5/17/6 


15/16 x 


15/16in x 1 
11/16in 


SIZE 3 


Three stages of audio drive a push- 
pull output stages designed to deliver 
360 MW to speakers with a voice-coil 
ohms. 


impedance of 8-1] 


4 TRANSISTORS 
PUSH-PULL 

OUTPUT 
100 MW 


PK-543 
£3/15/- 


SIZE 3in x 1 9/16in x 11/16in 


Tiny in size it can be mounted inside 
other equipment where a_ sub-minia- 
ture amplifier is required. Two audio 
stages are followed by a_ push-pull 
output stage designed to deliver 100 
MW into 8-11 ohms. 


ABOVE ARE COMPLETE EXCEPT 
FOR SPEAKER, VOLUME CONTROL 
AND 9 VOLT BATTERY 


3 TRANSISTOR 
SUBMINIATURE 
AM BROADCAS 
TUNER . 


PK-633 
£6/15/- 


ex 
A sensative superhet circuit covers 


540 KC to 1600 KC. Features 3 IF 
transformers and ferrite antenna. Add 
audio amplifier and have highlyi ef- 
ficient receiver. : 


Above prices include sales tax 


Audio Amplifiers and Tuners 
SUPER VALUES for Experimenters and Hobbyists 


Division of Electron Tube 
Distributors Pty. Ltd. 


All Mail Inquiries and Orders to: 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

-15A WELLINGTON STREET 
WINDSOR, S.1, VIC., 51-6362. 
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Miniature Transistor 


An Exclusive Lafayette Publication 


NE W! TRANSISTORISED 


MINIATURE AMPLIFIERS AND TUNER 
ae APPLICATIONS 


eR A 


Many Original 
Applications Not 
| Found Elsewhere. 


\ 


£1/5/- 
POST PAID 
BK-24 


eee Overs Ol. .Circuitse sy. 
60 Illustrations . . . 6 Chapters — 
Audio, Amateur and Cisizens Band, 
Controls, Test Instruments, Tuners, 
Hearing Aids, Intercoms etc. 

An_ interesting new book written by 
a Professional Engineer. Deals prim- 
arily with over 60 applications of the 
Lafayette transistorised miniature 
afplifiers and tuners. 

Consists of 6 chapters. 

| Audio Applications — Amplifiers, 
Pre-amplifiers, _ Modular Amplifiers, 
Stereo Amps., etc. 

2 Amateur Radio and Citizens Band 
—Selective Call Alarms, Speech 
Clipper, Speech Amplifier Modulator, 
etc. 

3 Control — AM RF Relay, Capa- 
citance Relay, Sound Operated Relay, 
etc. 

4 Test-Instrument — AF RF Signal 
Tracer, Per cent Modulation Meter, 
AF Wattmeter, Sound Level Meter, 
etc. 

5 Tuners — Low Power Radio Com- 
munication System, Broadcast/Short- 
Wave Tuner, etc. 

6 Miscellaneous — Hearing Aids, 
Intercoms, Electronic Stethoscopes, 
Light Beam Transmitter and Receiy- 
er, Geiger Counter, Electronic An- 
nouncer, etc. 

An excellent source of information 
for equipment builders, experimenters 
and workers in various areas of elec- 
tronics. 


96 Pages . 


Post paid BK-24 £1/5/- 


 AFAYETTE ELECTRONICS 


See the LAFAYETTE range of electronic 
equipment also at: 


E.T.D., 523 Old South Head Road, Rose 
Bay, N.S.W. 


TISCO AGENCIES, Overend and Hamp- 
ton Streets, Woollongabba, Q‘iand. 


MACK’S ELECTRONICS, 199 Rundle 
Street, Adelaide, $.A. 

WINDSOR’ SERVICES, Smith Street, 
Darwin, N.T. 


that there are two 39-ohm resistors 
across the heater circuit, with the centre - 
point earthed. These can be conveniently 
wired directly to pins 4 and 5 of the 
EF86 socket, the earth connections being 
effected on the lugs. under the fixing 
screw. 

It is important to note that the lugs 
just mentioned must be used as the com- 
mon earth point for the EF86 stage. 
Pins 2 and 7, and the centre spigot 
of the valve socket, the earth lug of 
the microphone socket and the group 
of earth lugs on the main board for 
the 16uF electrolytic capacitor, etc., 
are all brought to this point. The 4.7M 
resistor is wired directly from the micro- 
phone socket, to the common earth 
point. The 100K resistor, which is also 
wired directly from the microphone 
socket, should be soldered to pin 9 of 
the socket, with as little lead length as 
possible at this end. 

A common earth point has also been 
used at the 6GW8 valve socket, but 
this is not as vital as the previous one. 
The relevant earth connections which 
we brought to this point are: The valve 
socket spigot, the 680-ohm and 100-ohm 
cathode resistors, both volume controls 
and the tone control, The 10K resistor, 
from the main board to pin 8 of the 
6GW8 socket, should be soldered right 
up to this pin, with as little lead as pos- 
sible. Failure to do this may result in 
instability in the amplifier. It has also 
been convenient to run the 470K resis- 
tors from the centre, lug of the volume 
controls to pin 1 of the same socket. 


The electrolytic capacitor at the input 
to the filter and located near the back of 
the chassis has its earth connection 
brought to the solder lug under the 
power transformer holding screw. The 
second 50uF electrolytic on the filter 
output can be earthed to the nearest 
earth lug on the seven-tag strip. 

When the rest of the wiring connec- 
tions are done, it will then only be 
necessary to provide a three-core power 
flex and solder it into the tag strip at 
the correct points. Care should be 
taken to see that this is done without 
any errors. Most important, the 
GREEN lead is connected to EARTH 
and it is just as important that the green 
lead is connected to the earth or long 
pin of the three-pin plug. The flex 
should be held down under a clip just 
inside the chassis to prevent any strain 
from being imposed on any of the indi- 
vidual leads. ot 

The amplifier is now ready to be 
tested, Before power is applied, a visual 
inspection should reveal that there are 
no wiring errors. The high tension line, 
from one of the SOuF electrolytic capa- 
citors, should be checked with the ohms 
range of a multimeter to see that there 
is not a short circuit. When this check 
is applied, the meter needle will rise 
instantly well up the scale. As the filter 
capacitors are charged the needle will 
drop back, indicating a high value of 
resistance, If a low resistance is indi- 
cated there is either a short circuit or 
the test leads need to be reversed. A 
short circuit or low resistance should be 
cleared before proceeding. 

Assuming that all is well, the speaker 
should be plugged into the jack and the 
power switched on. If, after warming 
up, there is an uncontrollable squeal, 
this is an indication that the feedback 
lead is connected to the wrong side of 
the transformer secondary. In such an 
event, the leads connected to earth and 
the 6.8K resistor must be reversed. 
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You are invited to audition any one of these 
magnificent Reader’s Digest Albums for 
TEN DAYS FREE TRIAL in your own home. 


If you are not delighted, you may return the records within 10 DAYS and owe nothing. 


Here are details of just one of these outstanding albums. 
You will find a brief description of all other Reader’s 
Digest record albums on the following two pages. 


SEE REVIEW OF THIS SET IN THIS ISSUE! 


In this magnificent TEN record set you can hear 117 of 
your favourite melodies styled for 


20 delightful moods 


Music for Your Every Mood 


BACKGROUND | 
MOODS 


If music is part of your “design for 
living” and it’s almost certain to be — 
then here is the new 10-record album 
from Reader’s Digest with a whole 
lifetime of listening pleasure for you. 
It offers you music specially selected 
and performed for your relaxing and 
listening occasions. It brings you that 
rare quality ... that special “some- 
thing” that music can give when it’s 
exactly right for the mood of the 
moment! ‘Background Moods” ex- 
presses perfectly the way most of us 
would like to have music in our homes 
from day to day. Its music creates an 
exciting background for living and 
helps make so many occasions happy 
and memorable occasions! 


YOURS FOR ONLY £14.15.0. 
($29.50) 


ONLY 40/- DEPOSIT after 10 days 
Pi qe melodies specially selected free trial. Balance in 6 easy monthly 
for gracious modern living instalments — INTEREST FREE 


You will hear 7 hours of ‘‘Pleasure Programmes’’ which 

sequence these 20 record sides . . . Moonlight Serenade - SEND NO MONEY 
Moonlight Becomes You: The Last Rose of Summer : Bewitched 
- And | Love Her: The Man That Got Away - Blues in the Night - 
I'll Remember April - East of the Sun + Laura - Witchcraft - Love TO RECEIVE YOUR SET FOR 
Me or Leave Me: The Sound of Music - In the Mood : Baubles, 10 DAYS FREE TRIAL 
Bangles and Beads - Slaughter on Tenth Avenue - James Bond SIMPLY COMPLETE COUPON 


Suite - Stars in My Eyes - Three Stars Will Shine Tonight - AT RIGHT AND MAIL TODAY 
Frenesi - Deep Purple - Manhattan : Anything Goes - Far Away TO: READER’S DIGEST, 


Places - C’est Si Bon - and many others. BOX 65, G.P.O. SYDNEY 
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joyous. 
MUSIC | 


FOR 


BCURISTMAS. 


TIME 


“PREASURY OF 
GREAT MUSIC 


“MUSIC OF THE 
WORLD’S GREAT 
COMPOSERS” 

Full Price £17.5.0 — Save £17.5.0 


These 12 fabulous records are a 
huge basic library of 28 full 
length masterpieces—more than 
814 hours of magnificent music. 


“JOYOUS MUSIC FOR 
CHRISTMAS TIME” 
Full Price £5.0.0 — Save £6.0.0 


You will never forget this 4- 
record set once you hear it. You 
will hear more than 214 hours 
of the reverent and joyous 
sounds of Christmas. 


“TREASURY OF 
GREAT MUSIC” 
Full Price £15.18.6 — Save £18.11.6 
On these 12 suberb records, you 
will hear 11 great conductors 
direct The Royal Philharmonic 
Orchestra in 26 complete melodic 
masterpieces by the world’s 
greatest composers. 


“THE GREAT 
BAND ERA” 


Full Price £14.15.0 — Save £11.10.0 


This 10-record album contains 
120 original recordings by 55 of 
the great bands and singers of 
the fabulous golden decade, 1936- 
1945. 


“A GAY FESTIVAL 
OF LIGHT 
CLASSICAL MUSIC” 
Full Price £17.5.0 — Save £17.5.0 


In this 12-record set, you will 
thrill to a spectacular selection 
of 67 immortal light classical 
favourites ...9 hours of wonder- 
fully satisfying music. 


we moron 


z= 


it 


pan rs be of a 
CHANSON FRANCAISE [ 


“THE BEST OF 
GILBERT AND 
SULLIVAN” 


Full Price £5.0.0 — Save £3.12.6 


This set contains 3 entirely new 
records that bring you 6 laugh- 
ter-filled shows . . . more than 2 
hours of rollicking entertainment. 


“POPULAR MUSIC THAT 
WILL LIVE FOREVER” 


Full Price £14.15.0 — Save £11.10.0 


On 10 thrilling records, you can 
hear 140 of the great popular 
songs of today and yesteryear, 
performed by 7 renowned orch- 
estras and world-famous soloists. 


“TREASURY OF 
GREAT OPERETTAS” 
Full Price £15.18.6 — Save £18.11.6 


Out of the goldern age of musical 
comedy comes this 12-record 
album containing 200 delightful 
melodies from 24 beloved 
operettas. 


“PANORAMA DE LA 
CHANSON FRANCAISE” 
Full Price £14.15.0 — Save £11.10.0 


This is the first 10-record album 
recorded in France and sung in 
French by world-famous artists. 
There are 167 charming songs in 
this delightful set. 


“MUSIC FOR 
LISTENING AND 
RELAXATION” 
Full Price £16.10.0 — Save £16.10.0 


This 12-record album is a brim- 
ming treasure chest of 140 of the 
world’s best “mood” music for 
your whole family . .. almost 
8 hours of easy listening. 


More details overleaf 


To: The Reader’s Digest, Box 65, G.P.O., Sydney. 
Please send me the Reader’s Digest Record Album entitled: 


FOR 10 DAYS FREE HOME TRIAL 


ihre [Regular Hi-Fi [__|stereo 
DUAN ee Omer SEN, tO SING Bo Rd aco 
ADDRESS set at this time but please 
SET Se send your 12-page illustrated 
so! SO eee ee 1k booklet. 
Pa2See 
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| “THE WONDERFUL 
_%, WORLD OF MUSIC 
: FOR CHILDREN” 
Full Price £7.17.6 — Save £7.17.6 


“MUSIC OF FAITH 
AND INSPIRATION” 


Full Price £5.0.0 — Save £3.12.6 


These 3 records contain great 


The Ueerderfal 
Mbovkd of Muse q 
YOR GHILDRER. 
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and glorious music of abiding 
hope and comfort . . . Mighty 
Hymns, Thrilling Spirituals and 
other Immortal favourites. 


“EVERYONE’S CONCERT 
FAVOURITES” 

Full Price £14.10.0 — Save £20.0.0 
Here are 12 records containing 
53 semi-classical masterpieces, 
superbly performed by outstand- 
ing orchestras . . . more than 8 
hours of unforgettable music. 


HANDEL’S “MESSIAH’”’ 
Full Price £5.10.0 — Save £3.12.6 


This 3-record set features out- 
standing soloists and The Royal 
Philharmonic Orchestra in over 
2% hours of the most thrillingly 
beautiful music ever composed. 


, Here are 6 wonderful records 
_ containing 60 favourite songs 
‘and stories for children of all 
ages ... over 3 hours of capti- 
vating music. 


| “POPULAR MUSIC 
WE ALL LOVE” 
Full Price £14.15.0 — Save £11.10.0 


You will hear 104 of the world’s 

' most loved and listened to melo- 

® dies in this delightful 10-record 

m set... over 64% hours of really 
/ great popular songs. 


“THE MAGICAL 
WORLD OF MELODY” 
Full Price £16.10.0 — Save £16.10.0 


These 12 records contain 170 of 
the most beautiful melodies ever 
written by 24 great masters of 
melody over 8 hours of 
listening pleasure for the whole 
family. 


WONDERFUL READER’S DIGEST RECORDS 
FOR THE WHOLE FAMILY 


IV 


THE READER’S DIGEST ASSOCIATION PTY. 


Your whole family will enjoy these 
sparkling Reader’s Digest albums. 


Here is music to brighten the heart 
and refresh the spirit. Reader’s 
Digest record albums offer you a 
rare opportunity to deepen your 
enjoyment of good music and to 
secure ‘“‘a musical library of enchant- 
ment’’ that will provide great 
pleasures now—and rich satisfaction 
for many years to come. Within 
these albums is an incredible array 
of musical talent, hauntingly beauti- 
ful melodies, works of daring and 
thunder —the world’s most loved and 
listened to melodies. 


Your home will become a real oasis 
of pleasure where your friends and 
your children’s friends will gather to 
enjoy a musical feast second to none. 


SEND FOR FREE ILLUSTRATED 
12-PAGE BOOKLET TODAY! 


If you would like to receive a fully 
illustrated 12-page booklet which 
gives full details of all Reader’s 
Digest albums, simply tick box on 
order form. 


LTD., BOX 65, G.P.O., SYDNEY, N.S.W. 
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However, if the colour code supplied 


with the transformer is followed, this 


problem should not arise. 


Although not really necessary, but by 
way of an exercise and as an additional 


check, voltage measurements may. be 
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made and these compared with those 


marked on the circuit. It should be 
remembered that the voltages given were 
taken with a voltmeter with a sensitivity 
of 20,000 ohms per volt. If a meter 
with a lower sensitivity, say 1,000 ohms 
per volt, is used, in some cases the volt- 
age readings obtained will be lower than 
those shown on the circuit. 

The amplifier is now ready to be 
“tried out” with a pickup or micro- 
When a microphone is tried, it 
will be necessary to have it well away 
pom the speaker to avoid acoustic feed- 
ack, 


~ While we are on the subject of micro- 
phones, a few words on some of the 


_ more suitable types would not be out of 


place, Needless to say, the old standby, 
the crystal microphone, will give good 
results for a modest price, The output 
is also relatively high and will fully 
drive this amplifier, with gain to spare. 
This type of microphone has some dis- 
advantages; the cheaper types are usually 
“peaky” in their response characteristics, 
giving poor quality speech and music 
and making them prone to feedback. 
They can also be permanently damaged 
if left out in the heat of the sun. 

The dynamic microphone has gained 
considerable popularity over the past 
few years and even the more modestly 
priced units are capable of excellent per- 
formance. One such unit which sells 
for only a few pounds or so is the 
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UNIVERSITY 
GRAHAM 


INSTRUMENTS 
PTY. LTD. 


Telephones: 53-0644 (5° lines) 
Telegraphic Address: "Raquip," 


106 BELMORE ROAD, RIVERWOOD, N.S.W. 


Sydney 


1965 


“Primo” type DM-260 and is shown 
pictured with the amplifier elsewhere in 
this article. It appears to represent 
excellent value for money, the overall 
frequency response being considerably 
smoother than the average crystal type. 
In addition, the dynamic unit is gener- 
ally more rugged and is not affected by 
heat or humidity, 

The Primo microphone is a high im- 
pedance model, having a tiny step-up 
transformer built into the barrel and just 
behind the actual cell of the micro- 
phone. The output is sufficient for our 
amplifier, with gain to spare. 

We also had on hand an A.K.G. 
microphone, a low impedance model of 
50 ohms. This microphone is something 
like three times the price of the Primo 
and is a higher quality unit. However, 
the idea of trying it on our amplifier 
was to see if the lower output from it 
was sufficient to drive the amplifier to 
full output, Tests showed that it would 
not fully drive the amplifier, but use of 
a_ line-to-grid transformer would have 
given gain to spare. 

The question as to what is the best 
type of speaker to use will best be 
answered by the actual use to which the 
system is to be put and the amount of 
money which one is prepared to spend. 
However, whatever the purpose, since 
the output from a single pentode is not 
very great, the more efficient type of 
speaker should be used in the interest of 
obtaining as much acoustic output as 


possible. 
One speaker system which should, not 
be overlooked, is our “Bookshelf” 


model, details of which were given last 
December, We connected one such unit 


SEASON’S GREETINGS FROM 
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W.A.: Atkins (W.A.) Ltd., 
894 Hay Street, Perth, W-A. 
S.A,: George Procter, ‘ 
52 Gawler Place, -\delaide, S.A. 
Vic.: Eastern Instruments Service 
Pty, Ltd., 38 Milton Pde., 
Malvern, §.E.4, Melbourne, 
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to the amplifier in our laboratory and 
the results were very pleasing indeed. 
For public address work, the column or 
“line source” speaker system would be 
a good approach. In short, there are 
many answers to this question and the 
above are just a couple of suggestions. 

If a number of speakers are to be 
connected together, the question of im- 
pedance matching arises, The output 
transformer which we used, provides for 
output impedances of 15, 8, 3.7 and 2 
ohms. When four speakers are to be 
used, say of 15 ohms each, they may 
be connected in series-parallel, which 
maintains the original value of 15 ohms 
and the line will be connected straight 
across the 15 ohm winding. The same 
applies, for say four 8-ohm speakers, 
only this time the line will be connected 
across the 8-ohm section of the trans- 
former. 

(Note, by the way, that the speakers 
in a column enclosure must be properly 
phased, so that the cones all move in 
and out together.) 

One more example should make the 
position clear for any other combina- 
tions which may be encountered, When 
two speakers with 15 ohm voice coils 
are connected in parallel, the combina- 
tion will be 7.5 ohms and so will be 
connected into the 8-ohm output of the 
transformer, 

As mentioned earlier, the common 
and 15-ohm leads from the output trans- 
former are brought to the speaker jack 
in our unit, with the 8, 3.7 and 2 ohm 
taps terminated on a separate tag strip. 
When other than 15 ohms is required, 
it will be necessary to make certain 
alterations, The common lead will re- 
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nf Instrumentation by U nivers ity 
= r: 

st Panel Mounting Meters. Electrical thermometers. Mining .test instruments. 

se. Switchboard Meters. Pyrometers. Thermostats. 

WF = Portable & Bench Meters. Insulation ) testers. Switchboard pattern clocks. 
® Wattmeters, Varmeters. Multimeters. Cus ki A 

Ruf © Frequency Meters. ‘Reverse current relays. in bra aac WS Le UN AAS 
w¢ «© Power Factor Meters. Sensitive relays min 10 microamps. Control units for Automation. 
“7,  Synchroscopes. Education and teaching equipment. Special equipment to order. 


Engineers and Manufacturers, we invite you to 


consult our design and advisory division by 


53 0644. 


REPRESENTATIVES: 


QLD.: Keith Percy & Co. Pty. Ltd. 
Box 1478V,G.P.0., Brisbane, Qld. { 


TAS.: W. P. Martin and Company, 
188 Collins Street, Hobart; 
and 134 Cambridge Street, 
Launceston, 
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XMAS EL. HAMPER 
ELECTRONIC SALES 


Contains: 
Diodes equiv. OA210. 
Diodes equiv. OA90. 
Panel with asst. resistors and 
condensers—wired. 
Printed board 9-pin sockets. 
Assorted Condensers—new. 
Assorted Resistors—new, 
Assorted Potentiometers. 


£2/15/0 


Postage paid. 


XMAS EL. HAMPER 
ELECTRONIC SALES 


2-Gang Cond. 

Assort. Coils. 

IF’s Coil 455KC (transistor). 
Resistors. 

Condensers. 

OA91 Diodes. 

Assorted Panel with resistors and 
paper condensers. 


£2/10/0 


Postage paid, 


— 
-—NOOCNNY 


XMAS EL. HAMPER 
ELECTRONIC SALES 


TRANSISTOR TAPE RECORDER 
DECK-—-BATTERY MODEL, com- 
plete with speaker, all controls, 
conn. wires, etc. 
NEWMARKET ALL TRANSISTOR 


Amplifier PC2-400MW to suit above 
deck. 


The iot for 
£7/0/0 


Add postage. 


XMAS EL. HAMPER 
ELECTRONIC SALES 


1 Fully B.C. 
only. 


1 Audio Amplifier Newmarket 400- 
MW. 


Transistorised Tuner, 


1 Speaker, 4in model. 
9V Battery Supply 


—Ideal for Experimenter. 


~£11/0/0 


ine. post, 


NEW VALVES 
SC RGh cane 
6AM6 (6CQ6) 
6AW8 
12BY7 
6ALS 
12AX7 
6AX4 


Sealed in boxes. 


.5.CA. 


AUDIO AMPLIFIERS 
1—STEREO AMPL. SW/2 x 6BM8 
2—STEREO AMPL. 10W/4 x 6BMS 


All the best components are used 
to ensure reliability. 


Please add 22/- for post. and packing. 


AUTO CHANGER 


4 SPEED — THE LATEST — STEREO HEAD 
Suitable conversion of monogram to stereo unit. 


£10/0/0 
Post. and pack.: N.S.W. 17/-; 


£18 
£36 


Vic., Qid. 22/-. 


MONO PUSH-PULL 10W 
AMPLIFIER 


2 x 6BMB8. Suit conversion 
of second channel for Stereo. 


Add 27/- postage. £18/0/0 
12” SPEAKER HI Fl 


Double Cone, complete in speaker enclosure. 
Compact and elegant. 


Add postage. £1 3/0/0 


| | Sens. {Input| |Out | 
Type 1 Odload Input |Impd/|S’ siya: \Dst. \Price 
PC2  |400MW! 2MV/_ 1K av V 15a (6%| 78/6 
PC3 |400MV | 10MV 25K 152 |6%| 78/6 
Pea a00MV 200MV 350K) OV [159 6% | 78/6 
PCS+ | 3W | SMV/1.SK/12V | 30 3%) 

| BW | SMV/15K 9V | 80 3% Ves 


PC7+ 
ALL TRANSISTOR AMPLIFIER FROM 
NEWMARKET (England). 
READY-TO-USE UNITS, INTERCOM., etc. 


DENON 


TRANSISTORISED PORTABLE STEREO 
PLAYER — Detachable Speakers. 
High quality and performance. 


SPECIAL 
£32/10/0 


CAR RADIO AIR MASTER 


AUTOMATIC ELECTRONIC tuning CAR 
RADIO, complete with lockdown aerial and remote 
button. Two position sensitivity. Specify car and 


model. Add _ post. £45/ 0/ 0 


PRINCESS TV 


The only 12” Fully Transistorised TV in Australia. 
27 Transistors and Diodes. Highly sensitive. Will 
outperform any fringe area set. 
Discount to Electronics readers. 


149 GNS. ret. 


YOKE 90 deg. YOKE 110 deg. 
‘TV911 M.S.P. 
%903 909" fo aie Ae 


TV1009 to 1019 
£3/5/0 £2/10/0 
Add postage. 


Add post. 


ELECTRONIC SALES 


180 LYONS ROAD, DRUMMOYNE 
81-3443 


81-1810 


TUNER TRANSISTORISED 


Australian channels — 9V supply — 
High sensitivity — very compact. 
24” x 2” x 14” high. 

£16/10/0 


Post. incl. 


TUNER PHILIPS 7580 


TESTED FEW 
Add post. £5/0/0 


TUNER T.V. PHILIPS 


3001 or 3009 
TESTED FEW 


Add post. £8/10/0 
FILTER CHOKE 


NEW 
Add post 3/- £1/1/0 


ROLA 
REVERBERATION UNIT 


Few left to clear. 


Add 3/- post. £9/0/0 


IFS COIL 
TRANSISTORS — 455KC 


each pe : 


9 PIN SOCKETS 
Printed Board 


Add _ postage. 


10 ASSORTED 
SINGLE POTS 
Add _ post. 28/ , 


PHILIPS ELECTRONIC 
KIT (TRANSISTOR) 
EE 20 KIT 
22-circuit combination. 


Incl. post. £1 4/ 1 9/6 


‘ TWEETER 
wy to 15K 
3.79 


Add post. 


POWER TRANSF. 
STROMBERG TV 
200MA 2.2% 250V; 
2 x 6.3V 


Add 14/- post. £4/0/0 


POPE MOTOROLA 
IF’s STRIP 


with Valves only 
£3/10/0 
Add post. 
STROMBERG CARLSON 
1FS Add post. 1Q/- 


A Merry Xmas and Happy New Bear 
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Showing clearly all the components under the chassis, this photograph may 

be used with the layout diagram. The spare valve socket can be seen near the 

centre of the chassis and its use for alternative valye combinations is explained 
in the text. Beginners should not attempt this change. 


main as it is and it is important that 
the 15-ohm lead be still connected to 
the junction of the 6.8K resistor and 
390pF capacitor, This is needed to re- 
tain the feedback circuit intact. 


A lead could conveniently be run 
from the active contact of the speaker 
jack, up to the aforementioned tag strip, 
connection being made to the appropri- 
ate tag, Careful note should be made 
of the colour code corresponding to the 
various impedance values, which is sup- 
plied with the transformer. 


Earlier, we mentioned the possibility 
of using valve combinations other than 
the one specified, the incentive to do so 
being usually that other valves are on 
hand, The chassis provides for an extra 
socket position, while the component 
board layout ig equally suitable for three 
stages concentrated around two sockets 
(as specified) or three sockets, 


We would stress, however, that this 
versatility has been built into the layout 
purely for those who are in a position 
to take advantage of it. Circuit values 
may have to be modified to suit indi- 
vidual valves which may be selected; 
the 6.8K feedback resistor may also 
have to be modified, in some cases, to 
keep the feedback to around the 10- 
12dB envisaged, corresponding to a gain 
reduction of about 3 times, 


Many valve combinations come to 
mind and here are just. a few of the 
possibilities: Instead of the 6GW8, 
single output pentodes such as the EL84, 
6M5, 6AQ5 and 6BW6 may be used. 
Whichever type is selected, it will be 
fitted in. the spare position which we 
have allowed in the layout. This now 
leads to the question of a suitable driver 
valve. If the EL84, 6MS5, or other simi- 
larly high mutual conductance valve is 
used in the output, a high-mu triode 
would be the best choice. Normally, 
such triodes are more readily available 
in twin triode types, which means that 
either one section will be used, or both 
sections may be strapped together. 


The 6AQ5 and 6BW6 types have a 
lower mutual conductance and can 
benefit from a higher gain drive stage. 
This condition may be met satisfactorily 
by using a pentode driver such as an 
EF86, 6AU6, etc. In this event, it will 
be necessary to provide a screen resistor 


and by-pass capacitor but this should 
not present any great problem, 


Instead of using three separate valves, 
there are a number of possibilities where 
only two envelopes may be used, The 
output valve would then be positioned 
where We now have the 6GW8. As a 
microphone amplifier and driver, various 
types may be selected with two sections 
in the one envelope, 


Once again, if a high gain output 


Units available at present include 10 
watt amplifiers. F 

Low distortion TRANSFORMERLESS 
response 30-20,000 c/s. 

Tone control and PRE-AMP UNIT with 
low noise transistors. 

Input control unit-wired for § inputs. 
Power supply unit will supply mono 
* or stero. 

Wide band transistorised Tuner Using 
silicon Transistors. 


S. E. WILLIS 
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Available from Distributor or direct from: 


38 RIVERSDALE ROAD, CAMBERWELL, VIC. 82-5787. 
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pentode is used, a high-mu twin triode 
would be a.suitable choice for the 
microphone amplifier and driver, On 
the other hand, a triode-pentode such 
as the 6BL8 or 6U8 could be used in 
combination with a lower gain output 
pentode. The pentode section could be 
used as the microphone amplifier and 
the triode section as the driver, 


A word of warning is offered in re- 
gard to the above alternative sugges- 
tions, Unless the reader is fully aware 
of the requirements involved in making 
such changes he would be well advised 
to avoid them. Beginners particularly 
should keep to the original design, ., 


S.E.W. TRANSISTOR KITS 


Full transistorised in mono and stero. Also as P.A. units. 


Easy to Assemble Hi-Fi Units 


Available at a price anyone can afford, prebuilt modules with per- 
formance equal to the highest price units. 
_ form a simple pre-amp to a 40 watt stereo. 


Easy to assemble units 


Unit 1. 10 Watt Amplifier 15 Ohms 


£1818 6 
Unit 2. 10 Watt Amplifier 3 Ohm £18 8 6 
Unit 3. 20 Watt Pulse Amplifier £14 18 0 
Unit 4. Pre-Amp and Tone Control £1418 90 
Unit 4A. Pre Amp-Mono » £918 0 
Unit 5.4 P.A. Mixer Optput Stage £5 0 0 
Unit 6. 4 Channel Mixer Input .. £13 15 0 
Unit 7. V.U. Meter with amplifier £@ 0 0 
Unit. 8, Input Control—Stereo » £5 6 0 
Unit %. Power Supply—~24V or 40¥V £ 8 13 0 
Unit. 10. Wide Band Transistorised 
uner Sake ae eee See Ue 
Unit 11. Wide Band Transistorised 
Stereo Tuner .. .s os oe oe «» £28 5 O 
Unit 12. 100 ese tie gD ie versa wt Oc 
Special 100 watt amplifier .. .. .. £32 0 0 


TRADING CO. 
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Low cost rectifiers for al 
> Medium-current Industrial 
and Domestic applications 


*% Australian made, readily available ex-stock. 


% Designed for high performance under severe conditions. 


. 16 gauge 


* High surge handling capability, low leakage currents. copper 
; te +O- 
* Corrosion resistant, hermetically sealed, press fit 1-2 £01 


package. on ane 
*% Anode or Cathode to case types available, simplifies nat 
: 030k45° L508] 
mounting. vena 501p, 0! 
The suffix ‘’R’’ after type number denotes anode connected to case. nose: ReMi fies 
IN3659 1N3660: IN3661 IN3491 1N3492 IN3493. 
MAXIMUM RATINGS IN3659R IN3660R IN3661R IN3491R  IN3492R_—1N3493R UNIT 
Peak inverse voltage 50 100 200 50 100 200 Volts 
Sine wave R.M.S. supply voltage 
Sine wave R.M.S. supply voltage 
(Capacitive or battery load.) 7 35 70 17.5 35 70 Volts 
Average half wave recti-@ 100°C case 30 30 30 25 25 25 kK 
fied forward current.@ 150°C case 25 25 2S 18 18 18 ps 
Recurrent peak forward current 
[SOscpsvandi2s°C. case] 100 100 100 75 75 15 Amps 
Peak one cycle surge current 
(50 cps .anidél50°C case temp.) 400 400 400 300 300 300 Amps 


Forword voltage drop @ 25 Amp. 
D.C., Forword current 1.2 1.2 1.2 1.2 1.2 1.2 Volts 


Average full cycle reverse current 


at rated P.I.V. and I.F. 5.0 4.5 4.0 10 10 8 mA 
(Resistive load, 150°C case.) 

Thermal resistance junction to case 1.00 C/WATT TYPICAL 

Operating junction temperature. +175° C 


A NJ O D E Oo AY S.W.: 443 Concord Road, Rhodes. 73-0211 


N. 
SALES DIVISION VIC.: 153 Sturt Street, South Melbourne. 69-0300 


GENERAL ACCESSORIES: Stores Throughout Australia are also Holding Stocks. ae 
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A RADIO CONTROL 
SYSTEM FOR 
MODELLERS — 1 


The fully assembled transmitter 

unit is shown at the right with the 

screw-on telescopic antenna in the 
foreground. 


sb 


This article describes the construction of a transmitter suitable 


for radio contro! of models. 


In a subsequent issue, we plan to 
describe construction of a companion receiver. 


But before you 


reach for your wallet and your soldering iron, consider carefully 


‘what we have to say about radio control in general. 


It can be 


a fascinating field of activity—but it can likewise be a very 
frustrating one for the person who approaches it in the wrong 
way. These articles will point up the common pitfalls. 


HROUGH. the years we have had 

a lot of requests from readers for 
information on radio control for models, 
but, equally, through the years, we have 
come up against problems which have 
baulked us in our efforts to meet these 
requests. 

One thing, however, has been abun- 
dantly obvious, namely that the average 
inquirer has little concept of what his 
request involves. He seems to have the 
idea that radio control involves four 
well defined and relatively simple steps: 

(1) Knock up a transmitter and 
receiver. Being relatively simple units, 
their construction should be a “piece of 
cake” to anyone who can read a circuit. 


(2) Add a bit of mechanics, SO that 
pushing a button or wiggling a “joy- 
stick” here will pull a cord or push a 
lever over there. 

'(3) Build up a model plane, which 
may as Well be a good one to start with. 
Maybe an exact scale model of a well- 
known fighter or bomber. 


(4) Put the radio gear inside the plane, 
repair to a piece of vacant ground and 
fly the model, to the admiration of the 
onlookers. 

If you have any ideas along this line 
you will do yourself thé greatest possible 
service by forgetting them - completely 
right now and starting afresh. 
|: The basic fact which the would-be 

radio modeller has to face is that he is 
|} proposing to embark upon an activity 
| which requires the combination of three 
not inconsiderable skills and that the 
lack of any one of them can void the 
whole project. 

The successful do-it-yourself radio 
modeller must have the skill to build, 
operate and maintain a reliable radio 


link; he must be able to select reliable 
electro-mechanical linkages and build 
them into a smoothly working model of 
his oWn creation; he must be able to 
control the model so that it doesn’t 
destroy itself, 

Now let’s look again at those four 
steps, this time from a more realistic 
viewpoint, as expressed by those who 
are active radio control modellers. 

1.—THE RADIO EQUIPMENT. The 
transmitter and receiver can indeed be 
fairly simple, as far as the circuit is con- 


‘which to begin mode] flying. 


been written on the subject. 
reliability seems again to be a major 


However, 


problem and, if conversation among 
active modellers is any indication, their 
concern is to pick out from. all the pro- 
ducts, the techniques and the words.. 
those which can reasonably be relied 
upon. Particularly is this true for radio- 
controlled model aircraft, where a single 
malfunction can crash a prized model 
into the ground. 


3.—THOSE MODEL PLANES. For 
all its spectacle and romance, a model 
plane is not necessarily the best thing 
with which to gain experience with 
radio control, What's more, a scale 
model is the wrong kind of plane with 
A model 
boat is a far better proposition for the 
hobbyist who has had no previous ex- 
perience with radio control. If a model 
plane is tackled later, contact should 
be made with a club and advice sought 
about the kind of model to build and its 


By Keith Woodward and Neville Williams 


cerned. The real problem is to achieve 
absolute reliability from both units, 
remembering that they have to be small, 
robust and light on batteries. Radio 
equipment which fails to function for 
one reason or another is a major bug- 
bear of. active modellers, 


It must also be stressed that the kind 
of radio equipment which is simple is 
also more prone to interference from 
random radio or electrical signals and 
is limited to relatively simple control 
functions. As the equipment is made 
more elaborate to reduce these limita- 
tions it becomes progressively more 
complex and costly, ultimately adding 
up to a quite expensive hobby. 

2.—THE ELECTRO-MECHANICS. 
The limitations in weight and size and 
the small energy available add up to no 
small problem in converting a radio 
impulse from the transmitter/receiver 
into a mechanical function. A variety 
of gadgets is available, from rubber- 
‘powered escapements to transistorised 
servos, and thousands of words have 
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aerodynamic qualities and trim. These 
latter, by the way, depend in turn upon 
the control functions which the radio 
system is planned to provide. 
4.—FLYING THE MODEL. A 
modeller can no more expect to take-off, 
fly and land a radio controlled model, 
without instruction, than he could expect 
to fly a full-sized plane at the first 
attempt. Things happen very quickly to 
a model plane and a crash is inevitable 
if the “pilot” has not built up an auto- 
matic reaction between his fingers on the 
control button and the attitude of the 
plane. Clubs normally insist that an 
experienced flier check a new model 
and fly it for new members, The new 
members are then trained to fly their 
own model. Clubs do this in an attempt 
to minimise the number of. crashes and 
to prevent recruits being discouraged by 
seeing their prized models destroyed the 
very first time they become airborne. 


As. distinct from the mere technique 
of flying there are also P.M.G. regula- 
tions to be observed, limitations on 
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Famous because of advanced design and quality of manufacture 
of stereo equipment produced in the B & O factory in Denmark. 
Fully transistorised (solid state) circuitry is used throughout. A 
wide range of items are available for Australian users. 

Beocord 2000 Stereo Tape Recorder—professional standards of © 
reproduction for the home user (2 or 4 track) complete with amp- 
lifiers. : 

Beocord 1500 Stereo Tape Recorder for those who already own 
a high fidelity power amplifier, 2 or 4 track. 

Beomaster 1000 Stereo amplifier 2 x 15 watts low distortion. 
Beomaster 900 Radiogram is handcrafted in natural teak. 
Beomaster 900 Stereo amplifier with AM-FM Radio. 

B & O Model “KK” High Fidelity full range speaker systems. 

B & O Bookshelf speakers in various sizes, Teak or Palisander. 

B & O Ribbon Microphones, Stereo or Mono. Dynamic Micro- 
phones. | : 

The NEW B&O 15° magnetic cartridges SP 6, 7 and 8 
(elliptical) . 

15° Arms available as. well as the usual ST/L arm for SP 2 
Cartridge. 

B & O type PL oi! damped pickup lift 

Enquire from your dealer or write for literature to 


Distributors: 


G.R.D. INSTRUMENTS PTY. LID. 


6 RAILWAY WALK, CAMBERWELL, VIC. 
Telephone 82-1256 


PLP PPP A a a 


For the TAPE enthusiast the B. & O. Beocord Stereomaster — it's Superlative! 


Pe 
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|where models may be flown, responsi- 
bility to other modellers flying in the 
|same area and the desirability of taking 
out insurance to cover possible injury 
|Or property damage which a model can 
inflict. A model can readily smash a 
car windscreen worth £25 or £30, 


[eee AND LITERATURE. Over the 
}years, many books have appeared on 
the subject of radio control and many 
articles have been written. A _ large 
proportion of them find little acceptance 
‘with practising modellers. Their most 
common complaint is that the devices 
jand techniques are too frequently un- 
reliable on a long-term basis. Their 
jadvice to beginners is read up what 
jthey can on the subject, but to seek, 
wherever possible, the benefit of other 
|hobbyists’ practical experience, 

| Having said all this, it would be 
\futile to pretend that the two or three 
articles which we ourselves may present 
jon the subject could transform interested 
|readers into experts. The best we can 
[hope to do is to provide a starting 
point from which a store of knowledge 
can be built up. 


| As already indicated, the first two 
larticles wil] describe a transmitter and 
receiver — the latter small enough, if 
need be, to fit in a model plane. 

| Both represent about the simplest 
Itype of equipment from which satisfac- 
tory operation can be expected. 

The transmitter is a twin-valve crystal- 
{controlled unit, modulated by a trans- 
|sistor tone oscillator at about 400- 
|500cps. 

| The receiver is also of hybrid design, 
using a valve as a super-regenerative 
|detector, followed by a transistor audio 
jamplifier, the latter broadly tuned to 
{the modulating frequency. 


| In use, the transmitter carrier is left 
jrunning and the transistor modulator 
| keyed off and on, as required, At the 
receiver, presence or absence of the 
}modulation determines the position of 
la changeover relay whose contacts, in 
turn, are available to activate any de- 
[pendent model control mechanism. 


| The principle of leaving the carrier 
jon, during operation, and keying the 
}modulation, provides considerably more 
|protection against interference than the 
}simpler scheme of keying the carrier 
| itself—a principle which would appear 
|to be in disfavour with aero-modellers 
jin the Sydney area at least, 


| At the same time, the scheme is much 
{simpler and cheaper than the multi- 
|channel superhet systems to which ex- 
perienced modellers ultimately graduate. 
|As a measure of complexities ahead, we 
| recently inspected a four-channel analog 
(proportional) control system involving 
|approximately 35 transistors. The 
| equivalent eight-channel system, more 
likely to areca to the advanced model 
\flier, involved 57 transistors plus. of 
course, all the related paraphenalia! 


In presenting this information, we are 
‘most grateful for the assistance given 
'to us by an Australian manufacturer, 
| Messrs Silvertone Electronics, of 727 
|Prince’s Highway, Tempe, Sydney. This 
|company has, for some time, manu- 
|factured commercial equipment to the 
designs featured; they offered to make 
them available to readers of “Electronics 
Australia” as basic kits, in order to 
| further interest in the fascinating field of 
radio control, 
| The large number of the commercially 
} built equipments currently in use by 


PERMITS 

1. Permits may be granted by the Post- 
master-General’s Department to persons over 
the age of 16 years to cover the use of ap- 
proved types of radie apparatus for the con- 
trol of models. 
. In the case of persons under 21 years 
of age, the application must be accompanied 
by a statement in writing from a parent or 
guardian of the applicant, indicating that he 
or she is willing to accept responsibility for 
the operation of the radio equipment in ac- 
cordance with the conditions of any permit 
Lee ee should ask for Form 


3. A permit shall expire one year after 
the date of its issue, but may be renewed 
for further periods not exceednig one year on 
receipt of a fresh application from the per- 
mit hodiler. 


APPLICATIONS 

4. Applications should be made in the form 
shown on R.B. 196 (see above) and addressed 
to the Superintendent. Radio Branch, Postmas- 
ter-General's meneame in the capital city of 
the State in which is desired to operate 
the equipment. Tne. felt pon of the Super- 
intendents and also District Radio Inspectors 
who may assist in any inquiries concerning 
permits, are shown on page 2. 

5. Applicants in the Australian Capital 
Territory and the Northern Territory should 
apply to the Superintendent at Sydney and 
Adelaide respectively. 

6. Details of the radio equipment to be 
used, the locality in which it will be oper- 
ated, and the type of model it is intended 
to control must be shown in the application. 
which should be accompanied by a copy of 
the schematic circuit diagram of the radio 
control transmitter. 


tide Lamothe oh oN aap REQUIREMENTS 

7. Permits may be granted only in respect 
of radio equipment approved by the _ Post- 
master-General’'s Department, (See section 6 
concerning circuit diagrams.) The equipment 
may be operated only within the bands 
26.957 Mc/s to 27.282 Mc/s and 40.66 Mc/s 
to 40.70 Me/s. 

8, The maximum d.c. plate power input to 
the output stage of the gore transmitter 
must not exceed two watts 

9. Type AO, Al, or A2 emissions only 
maye be. used. 


PRINCIPAL OPERATING CONDITIONS 

10. The radio contro! equipment may be 
operated only within the area specified in 
the permit, provided that before it is used in 
the vicinity of aerodromes the approval of 
the authorities responsible for the contro! of 
the aerodrome is obtained. 

11, Operation of the radio equipment shal! 


modellers is indication of their reliability 
and acceptance. 


Silvertone Electronics have agreed to 
make the metalwork and other key items 
available in basic kit form, either direct 
or through trade houses, Readers can 
obtain the remaining standard items, 
resistors, capacitors, etc., through any 
convenient source, 

This arrangement does not affect the 
sale of regular Silvertone products and 


@ 12” x 3” 


bP 


up to | sq. ft.). 


Distributed by: 
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JABEL Do-It-Yourself 


a= MATERIALS 


Copper clad XXXP grade panels in handy sizes: 
@ 6" x 3” — 3/4 
— 6/- 
@ 12" x 12” — 22/6 

KIT OF FERRIC CHLORIDE ETCHING CHEMICALS 


Bituminous Paint, Resin and Instructions, 7/6 (sufficient to process 


be restricted to the contro! of models and 
must not be used for other experimental acti- 
vities normally covered by an amateur sta- 
tion licence, 

12. Interference must not be caused to 
any radiocommunication service or to the re- 
ception of broadcast or television programs. 


RADIO A eeuGn ANUMEBRS AND 


TELEPHONE NUM 

NEW SOUTH WALES 

Radio Branch, P.M.G., De- 

Miller Street, North Sydney, 
(Postal: Box 6004, G.P.O., Sydney.) 

(92-0228 


District. Radio Inspector, Radio 
P.M.G. Department, Telephone 
Wolfe Street, Newcastle, N.S.W, (Postal: 


District Radio Inspector, 
P.M.G. Department, Telephone Exchange. 
Dumaresa Street, Armidale, N.S.W. (Armidale 


3909.) 

District Radio Inspector, Radio Brznch, 
P.M.G D’Hudson House, Bay- 
N.S.W. (Wagga 


Radio 
Floor, T. 
Wollongong, 


or elged Ul dg cid 
eae Le 


Brench, 
Exchange, 
be 


. Department, 
liss atteet 


Wagga Wagga, 


District Radio Inspector, 
P.M.G, Department, Sth 
Building, Crown Street, 
(Wollongong 2-6611.) 


VICTORIA 
Superintendent, Radio Branch, P.M.G, De- 
partment, 4 St. Kiida Road, Melbourne. 
$.C.2, Victoria. (26-2873.) 
District. Radio Inspector, Radio Branch, 
P.M.G. Department, Telephone Building, Wil- 
liamSon Street. Bendigo, Victoria. (Postal: 
P.O. Box 84, Bendigo.) (Bendigo 3-5665.) 


QUEENSLAND 

Superintendent, Radio Branch, P.M.G. De- 

partment, Gencral Post Office, Brisbane. 
Queensland, (20-8573.) 

District Radio Inspector Radio Branch. 
P.M.G, Department, 9-11 Sai Street. Towns- 
ville, Queensland. (Postal: P.O. Box 522. 
Townsville.) (Townsville 4011.) 

District Radio Inspector, Radio Branch. 
P.M.G. Department, Markets Building, Bol- 
sova Street, Rockhampten, Queensland. 
(Rockhampton 4110 

SOUTH AUSTRALIA 
supernovae Radio Sranch, P.M.G. De- 
partment, 131 King William Street, Adelaide, 
South Riceans: (51-9531.) 
WESTERN AUSTRALIA 

set bedes Wy ie Radio Branch, P.M.G. De- 
partment, 5-7 Wellington Perth, 
Western aust nile: (2370.) 

TASMANIA 

Superintendent, Telegraph 
Radio Branch, P.M.G, 
Post Office, Hobart, Tasmania. 


Branch. 
and 
N.S. W, 


Street, 


Service and 
Department, General 
(2-0511.) 


the manufacturers stress that transmit- 
ters and receivers of all types will con- 
tinue to be available as normal. Further, 
that while the units are widely used for 
model aircraft control, they are equally 
satisfactory for any similar remote con- 
trol function. 

But now, as Alfred Hitchcock might 
say, let’s get on with the story! 

For the benefit of those who would 
like to know more about how the trans- 


@ 6” x 6" — 6/- 
9” x 6” — 8/4 


All prices include Sales Tax and are post-free within Australia. 


FROM RADIO SUPPLY STORES EVERYWHERE 


WATKIN WYNNE PTY. LTD. 
32 FALCON STREET, CROW'S NEST, N.S.W. 43-1912, 43-2107 


87 


SILVERTONE RADIO CONTROL EQUIPMENT 


This is the equipment that is setting the pace in performance and reliability. Choice of Australia's top 
fliers, Silvertone gear was used by virtually every placegetter in the 1964 Australian Nationals. 


SILVERTONE SINGLE CHANNEL GEAR 


we SILVERTONE S/C TX 27 M/c, £22/5/0 40 M/c. £ 23/5/0 
- ye SILVERTONE S/C RELAY RX £ 13/16/0 £ 15/15/0 
te’ SILVERTONE S/C RELAYLESS RX £12/19/6 £14/16/0 


x AS DESCRIBED IN THIS ISSUE. 


SILVERTONE S/C GEAR HAS BEEN PROVEN DURING 4 YEARS OF 
FIELD OPERATION TO BE AN EXCEPTIONALLY RUGGED AND 
RELIABLE RADIO SET. EASY TO INSTALL AND MAINTAIN. 
THERE ARE HUNDREDS OF SILVERTONE USERS ONLY TOO 
EAGER TO BACK UP OUR PERFORMANRCE CLAIMS. 


CALL AND INSPECT OUR NEW SHOWROOM — STOCKED 
WITH EVERYTHING FOR THE R/C MODELLER. AMERICAN KITS 
_ AND HARCWARE, SWITCHES, PLUGS, WIRE, RESISTORS, ETC., 
. AND LAST BUT NOT LEAST, EXPERT ADVICE. 


10 channel simul TX the most popular contest TX avail- : 
able in Australia today. Winners of countless contests Large stocks of Silvertone and Bonner spares always on hand. 


and choice of our top fliers 27 M/C, £59/5/, 40 M/C Write for our free price lists and pamphlets, giving full details 


£60/10/. : ‘ 
2/10 Superregen relayless multi RX. Reed Filtering of Silvertone R/C gear. 
27 M/C £29/19/. 40 MIC, £32/S/. 

SEC ean nr Relayless multi RX. Reed Filtering bands 

1-5, £45. 


SILVERTONE ELECTRONICS 727 Princes Highway, Tempe, N.S.W. 112101 


Australia’s most reliable and rapidly growing range of R/C equipment. Trade enquiries invited. 


CLASSIC TAPE RECORDERS 


SALES AND SERVICE PHONE 79-2618 


PLEASE NOTE OUR NEW ADDRESS FOR 
93B LIVERPOOL ROAD, SUMMER HILL TAPE RECORDERS OMe] 


MODEL MODEL TR7- 


TR5 FREQUENCY RESPONSE 
30—18,000 c.p.s. at 
3 speed 7" spools 73 pas 
digital counter 2 30—12,000 c.p.s. at j 
track model. we Bees 
o— 
£46/10/ 80—5,000 c.p.s. at 
4 track 17/8 ips. 
£49/15/ +or—5DB. 
Latest 4-track Michi 
FULLY GUARANTEED. TAPE, MIC, INCLUDED Ie S53 Bunt 
) Price: 4-track £83/15/-, 2-track £74/10/-. 
LOOK AND COMPARE Price includes: Tape, empty spool, dynamic mic., handbook. 
@ BUILT in MIXER, a must @ Fast forward and rewind. LOOK AT THE FEATURES 
for film enthusiasts. @ Provision for Mic. and @ P.A. facilities. @ Zin. spools with lid on. 
@ 2 speakers, for extended Radio P.U. input ext. spea- @ Magic eye level indicator. @ Dimensions (with lid). 16 x 
bass response. kers and ext. Amp. @ Signal/noise better than 43DB. 17 x I3in. : 
@ Superimposing. @ Tone Control. @ Superimposing switch. @ Separate treble and bass. 
@ Monitoring. @ Wow and flutter better @ Piano key controls. @ 3 motors (beltless system). 
@ 3W output. than .15% at 7'/2''. @ Pause button. (Foot control @ Wow and flutter .15% at 
@ Response 40—14,000 c.p.s. @ Weight I%b. optional extra). 7'/2 i.p.s. 
@ Magic eye level indicator. @ Space for 3rd head. @ Digital counter. @ Weight: 30lb. 


MODEL Now available in Stereo—Price £135 @ tir» ts0 mise | FRED. Resronse: 


@ 4-track mono operation. | 40-20,000 c.p.s. at 7'/% i.p.s. 


Including 2-dynamic mics., 2-!2in speakers in ttabl rryi yA} ¥ 
TRG esses Mul abe and ‘sinniy) Bpook. ELSES EL Ie e carrying @ 2 meter level indicators.| 40-12,000 ¢c.p.s. at 3% i.p.s. 


BIG OPENING SPECIAL OFFERS 
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mitter functions a brief description of 


the circuit follows: A twin triode valve 
is used to generate the carrier wave, 
one half of this valve operating as a 
crystal-controlled oscillator, the other 
‘half as a doubler/final amplifier. 
Conventional oscillators using ordin- 
ary tuned circuits to determine their 
| frequency have been employed in the 
past but they present major problems 
in getting them on to frequency in the 
‘first place and then ensuring that they 
subsequently do not drift off frequency. 
Use of a crystal-controlled oscillator 
minimises both of these problems, 
The transmitter described here en- 
visages the use of a crystal operating at 
just above 13MC, the frequency then 
being doubled into what modellers refer 
| to. as the “27MC band.” 


PARTS LIST 


BASIC KIT 
Metal case. 
Printed wiring board. 
Coil former with slug. 
7-pin valve socket. 
Crystal socket. 
22uH RF choke. 
47uH RF choke. 
Telescopic aerial and connector. 
Micro-switch. 
Set of stand-off bolts and nuts. 
Lots of wire for coils. 
SEPARATE COMPONENTS 
REQUIRED 
3A5 valve. 
AC125 transistors. 
13MC crystal (normally 
13.6275MC, .005pc, style D). 
Double-pole, double-throw toggle 
switches. 
67.5 volt batteries. 
1.5 volt battery. 
Carrying handle. 
CAPACITORS 
1 33pF NPO Ceramic. 
1 47pF 600V styroseal. 
1 100pF 600V styroseal. 
1 470pF 600V styroseal. 
1 
1 


ee ee ee ee ee 


= A =< 


at aft PD i) 


-OOluF ceramic button. 
-O0luF 400V plastic. 


There is another band available for 
radio control of models between 40.66 
| and 40.70MC, but we are not concerned 
| with this in the present article. 


Officially, equipment for the 27MC 
band must operate between the limits of 
126.957MC and 27.282MC. This suggests 
‘a limit for the crystals of 13.478 to 
13.641MC, but, because of manufactur- 
{ing tolerances and the spread of the 
signal due to modulation, somewhat 
}narrower limits should be observed. 


| Also by common agreement 
jclub members indicate the channel on 
jwhich they are operating by means of 
small coloured flags on the tips of the 
jtransmitter aerial. 

+ Channels 1 to 5 are normally used by 
jmodellers having superhet receivers and, 
jusually, more elaborate control systems, 
}Channel 6 is used for super-regen. 
ireceiver systems such as_ the 
described here, 


Band 1—26.995MC—brown. 


2—27.045 —red, 
3—27.095 —orange. 
4—27.145 —-yellow. 
5—27.195 —dgreen. 
6—27.255 —black. 


one | | 


Lt; 22-22B&S ENAMELLED COPPER WIRE : 
CLOSE WOUND ON 7mm SLUG TUNED FORMER 


c Tl] % CI: USUALLY .022, MAY ALSO BE USED TO 
056 


27MC RADIO CONTROL TRANSMITTER 
———— SS 


ANTENNA 
OUTPUT 


Sy e 


T C2: USUALLY .056, ADJUST FOR S00CPS 


ADJUST AUDIO FREQUENCY 
@ Cll: MOUNTED ON UNDERSIDE OF BOARD 


L2: 13T-16B&S ENAMELLED COPPER WIRE 
11/16" DIA. CLOSE WOUND 3/8” 


All the components in the above circuit have been identified by code num- 
bers to allow ready identification with the printed wiring board positions. 
Modulation is applied to both sections of the RF valve for maximum efficiency. 


1 .OluF 400V plastic. 

1 .022uF 160V plastic. 

1 .056uF 160V plastic. 

1 .068uF 125V plastic. 

1 3-30pF Philips Trimmer. 


RESISTORS 

(all + watt) 
1 siK 4 100K 
2 10K 2 470K 
1 22K 


Hookup wire, spaghetti, solder, self- 
tapping screws, etc. 


A white flag indicates a 40MC system, 
usually super-regen, 

The radio frequency energy generated 
by the first triode is capacitance coupled 
to the control grid of the second triode. 
The control grid and cathode (filament) 
of this section behave rather like a 
diode, so that rectification takes place 
-and a high negative voltage is developed 
across the grid resistor, This high self- 
generated bias at the control grid causes 
the triode to operate as a class-C ampli- 

er. 

Operating in this non-linear mode, 


you see advertised elsewhere. 


Write to 


}ELECTRONICS Australia, December, 1965 


W.A. BUYERS 


get your sound equipment in Perth at prices comparable to those 


Satisfaction guaranteed and local service facilities available. 


ABLE ELECTRONICS, P.O. BOX S. 1576, PERTH, W.A. 


for a quotation, Good range of all makes in stock. 


the valve tends to produce in its output 
circuit a highly distorted version of the 
input signal or, to put it another way, 
an output rich in harmonics, By using 
as a plate load a circuit tuned to twice 
the input frequency, the valve acts as a 
quite efficient frequency doubler, deliver- 
ing output power at 27-odd megacycles, 
or twice the crystal frequency. 

Because the impedance of this tuned 
circuit is quite low at other frequencies. 
the amplifier/doubler delivers very little 
energy at the original crystal frequency 
or at any of its harmonics other than 
the second. We shall say more about 
the output circuit later. 

The transmitter is designed to operate 
at two power levels. By throwing a 
switch on the front panel either high 
or low power may be obtained. This 
switch either places the two high tension 
batteries in parallel for low output power 
or in series for high output power, The 
provision for low output power allows 
a model to be controlled in close 
proximity to the transmitter. If high 
power is used at close range the receiver 
is likely to overload giving erratic 


Operation. 
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OSCILLOSCOPES 
CHOOSE FROM THE EICO RANGE 


* Fi General purpose 3"' C.R.O. vert. amp. 2 cpsS00KC +1 —3db — Sensi- 
Eico 430 tivity 25mv rms/cm. Good sharp trace. Size 84" x 53" x 114". Weight 
I5\b. 
* Ei The little C.R.O. with a big performance. 3" tube Vertical amp. DC—4.5 
Eico 435 MC +1—3db (Useful to 1Omes). Sensity 18 mv rms/cm, Size 84" x 53” 
x 12 5/8". Weight I5lb. ! 

* Fico A?] Sensitive general purpose 5'' C.R.O. Vert amp D.C. —500KC Sensitivity 
3.5 mv rms/cm. Zener diode calibration. Four position freq. compensated 
decade attenuator. 

* Fico 460 Wideband 5" C.R.O. Vert amp DC—4.5 Mc (useful to 10 mes}. Sensi- 
tivity 19 mv rms/em. Three stages push-pull D.C. amplifiers. Edge-lit 
calibration grid. 

* Ei Electronic Switch. Simultaneously observe two patterns on the one single 

Eico 488 beam C.R.I. Compare voltage and current amplitudes, waveforms, fre- 
quencies and phase relationships. 


KIT PRICES TAX PAID 430: .... £55/-/- 435: .... £89/7/6 427: ... £67/12/6 
460: .... £79/4/- 488: ... £25/10/3 


Sole Australian Distributor: A. J. FERGUSON (ADELAIDE) PTY. LTD. 
189 Flinders Street, Adelaide. 23-1922 
Sub Distributor (Victoria): UNITED TRADE SALES 
280 Lonsdale Street, Melbourne, 32-3815 
Sub Distributor (Tasmania): ELECTRONIC SUPPLIES PTY. LTD. 
22 Keroola Road, Lindisfarne, 2-9192 


ELECTRO-MAGNETIC 
MICROPHONE 


Impedance at 1000 CPS —2000 and 150 ohms 


Sensitivity at 1000 CPS —46 db above | microvolt across a 
300 ohm load per dyne per square cen- 
tometer free field pressure at the trans- 


mitter. 
Equalised Response —Within 3 db from 200-4000 c/s. 
Response rises at 7 db per octave 
Cable —Recoil. | pair. | shielded. | 
—Leaf type, make. el 
@ Suitable for Transistor Communication Units @ 
@ Durable high impact poly case Price : £5-6-0 
@ Metal chrome plated rear holder Plus Tax 11/- . 


Marketed by 


ZEPHYR PRODUCTS PTY, LTD. 


_—f 58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA 
Wa MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 


AGENTS DB. K. Northover & Co.; Neil Muller Ltd; Homecrafts (Tas.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; 7. H. Martin Pty. Ltd. 
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So ‘far, we have obtained a carrier 
wave on the assigned frequency in the 
27MC radio control band. We next 


must impress on this carrier the “infor-: 


mation” used to control our remote 
receiver, This normally takes the form 
of an audio tone, or tones, which oper- 
ate a relay circuit in the receiver, To 


keep battery drain to a minimum in this. 


transmitter, transistors are used to gene- 
rate the required tone, between 400 and 
600cps, 

The two transistors shown operate 
in a Circuit known as a “multivibrator.” 
By coupling the collector of each tran- 
sistor to the base of the other one, posi- 
tive feedback can produce oscillation at 
a frequency determined by the time 
constant of the coupling capacitors and 
associated resistors, The circuit obviates 


the necessity for an audio choke or’ 


transformer. 
Having generated the tone, it is now 


: necessary to impress it on the 27MC 


carrier wave by one of the several 
methods which could be used—the one 
chosen is grid modulation, Other 
methods such as plate modulation pro- 
vide higher efficiency but would require 
a lot more audio power (involving 
higher battery drain) than that available 
from the simple multivibrator. 


Nevertheless, some increase in effici- 


_ency is secured by applying a small pro- 


portion of the audio tone to the oscil- 
lator grid also. This has the effect of 
increasing the crystal oscillator output 
simultaneously as the amplifier/doubler 
grid is driven through the positive half- 
cycle of audio modulation. 

The output tuned circuit in the trans- 
mitter may be unfamiliar to. model con- 
structors but is known as a “pi derived” 
circuit. The purpose of the configura- 
tion is to achieve an approximate impe- 
dance match between the plate of. the 
final amplifier and the impedance of the 
aerial system used, 

As indicated earlier the major com- 
ponents for this transmitter are . avail- 
able as a kitset from Silvertone Elec- 
tronics and their agents. Construction 
is greatly simplified by the use of a 
printed wiring board and, if the correct 


To the right is an 
inside view of the 
‘transmitter with 
the printed wiring 
board folded 
down out of posi- 
tion. This allows 
the wiring of the 
switches to be 
seen and the 
placement of the 
other components 
on the board. 


Immediately _be- 
low is a close up 
view of the back 
of the printed 
wiring board. The 
coupling capacitor 
between the two 
halves of the valve 
may be seen in 
' this photo. 


SARE TT 


STS ES 


The drawing be- 
low this indicates 
how the yarious 
components are 
mounted on the 
wiring board. The 
codes used are 
given on the 
circuit diagram. 


COIL aS TAGS 
ow 


components are dropped into place as 
indicated on our diagram, little trouble 
should be encountered in building the 
unit, The complete unit, once all com- 
ponents are purchased, should take only 
a couple of evenings or a weekend to 
make up. 

It is suggested that the components 
be mounted on the wiring board in an 
‘orderly progression from the audio end 
of the board to the RF end. This, means 
that the first two connections to the 
board would be the two wires leading 
to the push button switch used for 
switching the audio tone on and off. The 
Jast connection would be the wire lead- 
ing to the aerial, 

A soldering-iron with a small tip will 
make the task of soldering the small 
components used much easier than a 
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t ia Himaiesiors 
Cm! Plotkin medidviarusaen: ateattte ie te eaten ae 


The FANTASTIC Tools of Tomorrow 


f ‘| SELENIUM 
| | AND SILICON 
. SOLAR CELLS 


(8) (PHOTOCELLS) 


(A) 
Also CADMIUM SULPHIDE Photo Con- 
ductive Cells. 


Bis SPECIAL . . . SOLAR and PHOTO CELL 


Not a toy. Contains 7 Celis (3 
tele 2 Silicon, 2 Cadmium Sulphide). 
Instruction Manual with Circuit Diagrams and 
Experiments plus 24-page Projects Hand Book 

Complete Set £6/19/6 (previously mis- 
quoted at 99/6). 


*% PRECISION MOTOR, with special anti- 
friction bearings, designed for operation 
directly trom the power supplied by Solar 
Cells. Operates from 0.35 to 1.5V. 89/6 pp. 


* NEW BOOK .. , “The Use of Selenium 
Photocells and Sun Batteries.”' Completely 
illustrated 84-page. book gives basic Photocell 
theory and application, contains wiring dia- 
grams and plans necessary to build a wide 
variety of light-powered devices £1 pp. 


* BIG! COMP ... New Working Model 
DIGITAL COMPUTER. Teaches omputer 
cp reamennais, Adds, Subtracts, Multiplies, 
Shifts, Complements. Carries, Memorises, 
Compares, Sequences , . , Does Mechanically 
What Giant Electronic Brains do Electrically. 


Kit Includes Step-by-Step Assembly Diagrams. 
Plus 28-page Manual on Operation. Ccom- 
puter Language (Binary System). Program- 
ming. Problems and iS Experiments. 
Complete at 9S/- pp. 


* DIFFRACTION er A TNS 
Amazing new material , . . 
inch shows all the colours of the spectrum. | 
For Science, Photography, Art, Industry, atid 
play, Education, and the ‘‘ideas man’ . . 
Create new products and Make Money... 
Beginner's Kit at 97/6 pp. 


Replica... 
400 tines per 


*& MOIRE PATTERN KITS NOW AVAILABLE! 


* Battery Operated WATER PUMP, Miniature 
electric motor and pump can handle 7's gai. 
per hour and pump to height of 24in. Temp. 
control and circulation of Darkroom Chemi- 
cals, Fountains and Displays, Fish Tank fil- 
tagtion and aeration, automatic Plant Water- 
ing unit, lots of practical uses. ONLY 59/6 pp 


% 100s More Science, Photography, Optic. 
Astronomy, Educational Aids and Materials. 
FREE 146-Page Catalogue with above or 
Send 2/- for Mailing Costs to: 


Dept. ELI “NEW ERA,” Box 3702 
G.P.0. Sydney, N.S.W. 
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uitimeters and 
7 Test Equipment 


39 SERIES muttimeters 


~ with Taut Band Suspension & Diode Overload Protection 
MODEL: M32A MODEL: MX32 MODEL: MXL 
D.C. 1,000 Ohms/ Volt D.C. 20,000 Ohms/Volt D.C. 40,000 Ohms/Voli 


SPECIAL PRICE SPECIAL PRICE SPECIAL PRICE 
£13.17.6 ($27.75) £17.17.6 ($35.75) _ £19.17.6 ($39.75) 
RANGES: FEATURES: 
VOLTS: AC. & D.C. to 1,000v. Ae pe aM uaa it are 


(10 Ranges) © 2 Terminals only. 


CURRENT: D.C. to 10 Amp (9 Ranges) e@ aeiceed eh accessible Battery 
P ompartments 
OHMS: ee Rarece : Rees e 3-feet Test Leads fitted with HARD 


RUBBER PROBES at no Extra Cost. 


MODEL OM2 OHMMETER: Price: £12.10.0 ($25.00) 
(N.S.W. Dept: Mines Approval No. MDA/82 for Detonator Testing) 


RANGES: . APPLICATIONS: 
4 Ranges Covering 0.05 to 100,000 Earth Continuity Testing—House Wiring Appliances 
Ohms. Resistance of Transformer & Motor Winding Heating Elements, Etc. 


MULTIMETER 
64 wg with Relay Circuit Protection also Taut Band Suspension 


Model MX64A 20,000 Ohms/Volt D.C. Price: 42 gns. ($88.20) 
(Redesigned 1965) 


RANGES: FEATURES: 

Similar ranges to Model MxX32 (as e Press-button Reset Overload Cut Out 

above) but with additional ranges of Relay. 

A.C. Current to 10 Amperes, A.C.-D.C. © Single Knob, Two-terminal 

vous to 3,000 and Ohms to 50 Megohms tion (to 1,00 OV.). 

~ (MX64). 6-inch Mirror-scaled Meter. 

Semi-hard Rubber Housing. 

Send for Leaflet. Accessible Battery Compartment. 


The PATON PA2 POWER ANALYSER 


A true Dynamometer—Indispensible for Production Testing 
 — Plant Maintenance — Trouble SuCCune — Motor and 
' Sealed-Unit Diagnosis. 


Opera- 


RANGES: PRICE: 
Volts A.C.: 0/125, 250, 500. £29.17.6 ($59.75). Including Break-in 
Amps A.C.: 0/2, 5, 20 Connector. 


STAR RESISTANCE BOX FOR 3-Phase 
Testing, £4.5.0 ($8.50) Extra. 


All Paton Instruments are Made IN Australia and backed by on-the-spot service. ; 
PRICES quoted are plus 12%2% Sales Tax. TERMS AVAILABLE. Write for details. 


PATON ELECTRICAL PTY. LTD. 


90 VICTORIA STREET, ASHFIELD, N.S.W. 71-0381 (6 lines) 
N.S.W.: Warburton Franki Industries Pty. Ltd., WEST. AUSTRALIA: Henderson Instrument Co 


Watts A.C.: Nine Ranges—three for each 
Voltage Range. 


* 


Agents: 


307-315 Kent Street, Sydney. 


Melbourne Airport, Essendon. 
SOUTH AUSTRALIA: 
Tom’s Court, Adelaide. 


~ Boundary Street, Brisbane. 


Established over 25 years 


VICTORIA: National Instrument Co. Pty. Ltd., 
E. Bown Pty. Ltd. 21 
QUEENSLAND: K. H. Dore & Sons, 505-507 


Pty. Ltd., 309 Hay Street, Subiaco, Perth. 
TASMANIA: George Harvey Electric Pty. Ltd. 
76 York Street, Launceston, and 22 Patrick — 
Street, Hobart. 
NEW ZEALAND: Turnbull and Jones Ltd., 
12 Courtenay Place, Wellington. Branches 
throughout N.Z. 
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larger tipped iron. Only sufficient heat 
to produce a reliable joint should be 
applied. Excessive heat can damage 
the components or lift the printed wiring 
from the board. Neater soldered joints 
may be obtained by pre-tinning the leads 
of the components with solder before 
mounting them on the board. 

When mounting the crystal socket it 
may be found that the holes in the 
board are too small for the socket. We 
found it better to carefully file the socket 
till it was close to the size of the holes 
and then ease the holes in the board 


HIGH/LOW 
SWITCH 


ak 


TONE 
SWITCH 


TO PRINTED 
WIRING BOARD 


‘slightly with a fine jeweller’s rat-tail file. 
We understand that the socket supplied 
in the basic kit will fit without this 
modification. 

Note that the 100pF capacitor joining 
the two triode stages is wired under- 
neath the board between pins 2 and 5 
of the valve socket. An earth wire is 
run from pin 4 of the socket through 
ithe valve spiggot to the section of foil 
on the extreme outside of the board. 
Make sure this wire does not touch the 
foil to which pins 1 and 7 of the valve 
socket are joined. 

A wiring diagram of the batteries and 
front panel switches is given with this 
article. The wiring from these com- 
ponents to the printed wiring board is 
identified with letters which appear on 
the drawing of the board so there should 
be little chance of making any mistakes 
when assembling the transmitter. 

Included in the article is the circuit 
of a small RF monitor which may be 
used to tune up the transmitter when it 
is finished. The monitor consists of a 


detector circuit. The output of the 
detector may be fed to a ImA meter, 
or more sensitive meter if available. The 
wire from the terminal marked plus goes 
to the positive terminal of the meter, 
the other wire to the negative terminal. 


obtain a reliable deflection on the meter. 
To tune up the transmitter we advise 


hese will not affect the tuning as will 
metallic tools. A set of these tuning 
ools may be purchased from radio and 
lectrical warehouses or may _ be 
{fashioned from such things as _ plastic 
nitting needles. 

The preliminary tuning of the trans- 
itter should be done with the power 
witch on low and a final check made 
n both high and low power, 


The type of oscillator circuit used in 
he transmitter is quite critical as 
regards tuning of the plate circuit. 
uning the coil from a higher frequency 
ithan the crystal, slug well out, down 


pickup loop feeding a voltage doubler f- 


the use of non-metallic tuning tools as 


The drawing on 


the. right shows 

how to make an 

RF monitor for ares Sines BIA: 
the transmitter. AIR WOUND, 
The circuit is very CLOSE SPACED 
simple. A cheap 

milliameter may 


be purchased for 
this function or a 
multimeter may be 
used on one of its 
low current ranges 


ON/OFF 
SWITCH 


To the left is a | 
wiring diagram of 
the switches 
mounted on the 
front panel of the 
transmitter. The 
audio pulsing 
microswitch is on 
the left, the high/ 
low power switch 
in the centre and 
the on/off switch 
on the right. 


toward the crystal frequency wil] gradu- 
ally peak the output from the oscillator. 
However, further increase of the induc- 
tance past the peak, usually very close 
to the crystal frequency, will cause the 
oscillator to cease functioning. 

Holding the tune-up loop near the 
oscillator plate coil, wind the slug into 
the coil ‘until maximum indication is 
achieved. Because the circuit is rather 
critical at this setting, it may not oscil- 
late reliably at switch on. To check 
this, switch the transmitter on and off 
several times and make sure that the 
oscillator starts every time by watching 
the indication on the tune-up loop. If 
it does not start readily, it will be neces- 
sary to decrease the inductance of the 
plate coil by withdrawing the slug 
approximately one-third of a turn. Re- 


‘be varied 


2xOA9] 


WOODEN HANDLE 
APPROX 6" LONG 


peat the starting tests before proceeding 
with the rest of the alignment, 

Make sure the aerial is connected and 
extended to its full height before tuning 
the final coil. Once again hold the pick- 
up loop of the monitor close to the out- 
put coil and tune the Philips trimmer 
for maximum indication, At this stage 
the transmitter should be giving full RF 
output. 

The output should increase consider- 
ably when the power switch is thrown 


to the high position. 


If the tone button is now pushed, the 
indication on the meter, with the loop 
held near the output coil, will drop 
slightly. If a receiver is available which 
will tune to the transmitter frequency 
the signal may be monitored to check 
the tone frequency. 

The tone frequency should lie between 
400 and 600 cycles per second for best 
operation of the remote receiver. As 
noted on the circuit diagram, C2 may 
in value to achieve a fre- 
quency of 500cps. The values shown 
for the components in the multi-vibrator 
circuit will usually give a resultant audio 
tone close enough to S5O00cps for prac- 
tical purposes. 

At this stage the transmitter may be 
fastened into the case and the trimmer 
locked in place with a touch of nail 
polish or similar compound on the 
threaded portion. Next month we will 
describe the companion receiver for this 
transmitter to complete the remote con- 
trol link, (To be continued) 


EDITOR’E NOTE: The management of Silverton Electronics wish to point 
out that they have co-operated in making this design and the basic kit available 
primarily to broaden interest in the 
that they cannot offer technical 
available 


to readers of “ELECTRONICS Australia,” 
They stress, however, 
Limited advice on the radio link will be 
through the normal “ELECTRONICS Australia’ query service. 


field of radio control. 
assistance to constructors. 


MIC 40 CRYSTAL. 
microphone. 

IDEAL FOR TAPE RECORDERS. 
Frequency response 
Sensitivity 
Recommended load 
Price: £3/19/6. 


MIC 40 CERAMIC, A tropicalised version of the MIC 40 


with a ceramic element. 

Frequency respomse ................... 
Sensitivity 
Recommended load .... 
Price: £4/19/6. 


available separately. Price: £2/15/6. 


Sole Australian Agents: 


MICROPHONES 
AND MICROPHONE IN 


A sensitive crystal hand or desk 


—50 dB ref. 
4.7 M Ohm for above response. 


... 30-6,000 c/s, 
—62 dB ref. 1 V/dyne/cm. 2 
4.7 M Ohm for above response. 


MIC 43 INSERT. This insert is fitted to MIC 40 and is 


30-6,000 c/s. 
1 V/dyne/cm. 2 


29 Majors Bay Rd., Concord 


AMPLION (A’SIA) PTY. LTD. sytney, nsw. phone 73 1227 


Victorian: Distributors: 


E. W. Cornelius Pty. Ltd., 5 Northumberland Street, South Melbourne, VICTORIA 
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136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


AUSTRALIAN T i : O ACCREDITED 


DISTRIBUTOR SERVICE DEPOT 


COMMUNICATION RECEIVERS 
TEST EQUIPMENT - AMPLIFIERS 


TRADE ENQUIRIES INVITED 


636 KING STREET, NEWTOWN—S51-7008 


WORLD FAMOUS COMMUNICATION RECEIVERS 


Band Spread. 
A.V.Gs. M.NV:Cé?-S* Meter; 
R.F. Stage. 
240 V. 50 cycle. 


49/10/0 


P.14 STEREO 
4 TRACK HI-FI RECORDER 


Fully Transistorised. 
5 watts per channel. 

3 Speed. 40 to 15,000 CPS. 
Complete with 2 Mics., Tape and 
Spools. 2 Speakers. 
240V A.C. Powered. 


115/-/- 


94 


PAROS 


OR. 59 
AMATEUR SPECIAL 


9 Valve. 
540 K.C. 


4 Band. 
to 30 Megs. 


Electrical Band Spread variable. 


Selectivity. 
Q Multiplier. A.N.L. A.V.C. 
M.V.C. 


S Meter. B.F.O. R.F. 82-IF. 
Stable Osc. For SSB. 


67/10/0 


TRANSISTOR 
PORTABLE 
RECORD PLAYER 


2-speed. 33 plus 45. 
Inbuilt battery. 
4 watt Output. 


16/15/0 


A.C. Power Supply available. 
(£3/10/ extra.) 


JR. 60 
PRO-AM & S.S.B, V.HLF. 


14 Valve. 5 Band. 
540 K.C. to 30 Megs. 
Plus 48 to 54 megs. 
Double Conversion. 
Electrical Bandspread. 
Variable selectivity. 
Q Multiplier, A.M, C.W. SSB. 
F.M. Crystal Calibrator. 
A.N.L. A.V.C. BFO. 
Product Detector. 
Gated Beam. F.M. Det. 


— — 107/10/0 


TRIO W.0.1 
SWEEP GENERATOR 


T.V. and F.M. 

2 to 260 Meg. 
Sweep 0 to 20 Meg. 
Ideal for T.V. Sound. 
and picture aligning. 


49/10/0 
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PLAYMASTER 2 
STEREO AMPLIFIERS 


Pugh-Pull, 8 Watt per Channel 
Bass und Treble boost and Cut. 
Wired and Tested. 


£31 ae 


Buyers please note: Due to 
component and production cost 
increases we regret the price of 
P.A. Amplifiers, Guitar Amps. 
and Stereo Amps. will be increas- 
ed in the near future. 


GUITAR 
AMPLIFIERS 


16-Watt, Two Channel, with Twin 
Cone Speaker. £25/13/-. 

14-Waitt. 4 Inputs, Bass and Treble 
Boost. 2 win Come Speakers. 
£29/15/-. 


17-Watt. Four-Channel. Bass and 


Treble Boost. Two Twin Cone 
Spenkers. £36/17/6. 


35 WATT 


4-Channel. Bass and Treble Boost. 

4 Twia-Cone hig mb .. £52/10/- 
60-Watt, 2 Unit 

4-12in Aeditoctane Speakers. 


£85/17/6 
Vibrato with foot control and 2 


Tope controls for frequency and 
oar mo £5/8/- extra on above 


peakers. 4 Channels, 
reble Boost, Foot Vibrato Control 
included. 


£81/15/- 


SLAP 7 OR BASS GUIT. 
40 ATT AMPLIFIER 

4 Input eae 

Boost. 2 12in Radial Beam Speak- 
Perfect reproduction on 20 


£72/17/6 
PIGGY BACK 
GUITAR AMPLIFIER 


4 Inputs. “Bass and Treble Boost. 


Vibrato if required. £5/5/ extra, 


3 amp. 6V, 12V, 


£72/10/- 


This outstanding receiver for 


or 


TRANSISTOR CAR RADIO 


Push-button operation, Hish 


sensi- 


tivity. Tailored to fit most modern 


cars, 


6v or 12” operation — stute 


voltage. Polarity and speaker size. 


29 Complete 


NEW RECORDING | 


TAPE 


334"” 850ft 


PN 
wat ke bee ea ml 
Betws 21e 0 


7 f 
1Cin Mylar L.P. 3500f¢ . 
Post 2/6 per Spool. 


SUT 


eeaecaca® 


ovvconaceayatceccnatencenssnocavatecuunsecusatscncaasccucvcosieusesenznvesecenneoononencunasaanecnoneaneveeonessanigeognneennty 


WEEKEND — HOLIDAY — EVENING 
DEMONSTRATIONS AT COLLAROY 


PHONE XWS5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 


WOMENESUAOHUONANEAGENTRRARORSEROAUDEAANNONESSONSAUORGSDSGEOEOUNU OUD TEAEANCNCSSRUSOODECHLERORACHSOOSSOERSSRCREEREODASUOAURDSONEUEDEONESO DONS ENsgI0 


636 KING STREET, NEWTOWN—51-7008 


REVERBERATION 
UNITS 


Latest design to suit organs, 
stereo, guitar, any hi-fi equip- 
ment. 


£2-17-6 each 


Post. 3/6. 


ELEGA 
REVERB. SPEAKERS 


Automatic addition of  re- | 
verberation to any existing 
amplifier. 

Handles 12 watts. 


£12-15-0 


COAXIAL SPEAKERS 


CS-30, 12” 


V.C. 16ohm. Cross over 
30,000 ohm. Sensitivity 103 
d.b.w. Input power fre- 
quency, 30-20,000V, 20 watt. 


£13-19-6 


CS-20. 8” 
V.C. 260 ohm Crossover 
3,000V. 


Sensitivity 102 dbw. Power 8 
watt. Response 40-20,000V. 


£7-19-6 


CT-3 
2,000-20,000 Response. 
20 Watts Power. 
Sensitivity 110 dbw. 
Weight 12lb. 


1965 
COMMUNICATIONS 8 


R. TV and H., January 


Ham 
General use. 


Wired — Tested 
Guaranteed 
With mechanica} filter. 

Extra 


P.A. SPEAKERS 
8 WATT 
Bin Units in W. 
Projection Horas. 
18 Ohm Voice Colle. 
£6/15/- 


in Double Ended Flares. 
Duolateral Coverage. 


Line Output Transformers to sult, 
17/6 extra. 


P.A. SPEAKER 
DRIVER UNITS 


£10/15/-_ 


18 Watt Rating. 


£7/17/6 


REFLEX HORNS TO B8UIT. 


£10/15/- 


SORMENTRODOG ERE ASTTRRERSWeRREREeRETTS? 


240 Volt A.C. Operation 


3 Rate 6V, 


12V TRICKLE CHARGE 


Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 


STANDARD 
2 amp. 6V, 12V, TRC 


£5/18/- 
TRC £6/12/6 | 3 


4 amp. 6Y, 12V, TRC £7/12/6 


5 amp. 6V, 12V .. 


. &£79/39/6 


Post., N.S.W. 7/6, Interstate 12/6, 


Cabinet only £5/15/. 
Cross-over unit £1/12/6. 
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OL. Biyvive 
Freight on, on, 


PLAYMASTER 
BOOK SHELF UNIT 


To R, TV & H specifications 
Mountain inca ueke or Walnut 


Cole £14/5/ 


Also to suit, 8 W.R. and new 
Magnavox HFSSIC Tweeter. 


£14/5/- 


if rt Pe ee agen sit 
MULLARD- A.C.E. 
TACHOMETER 


Wired aad tested. 


£10/7/6 
R. TV and H., July, August isewe. 
State max. revs., voltage, polarity 


cylinders. 
METER ONLY 
£3-7-6 


INCLUDING DWELL. ANGLE 
FACILITY. 


£11/12/6 


Post.: N.S.W., 5/3 tnterstate, 7/6. 
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B.S.R. 


4 TRACK DECK 
£17/15/- 
2 Track, 3 Speed. 
£17/15/- 
4 Track, 3 Speed. Mono or Stereo. 
£22/12/6 


4-TRACK. 3-SPEED. 
3 HEADS. 


£24/15/0 


BRADMATIC HEADS 
Latest a Track. Hi Fi 


£4/15/- Pair 


THE NEW COLLARO 
TAPE DECK 


Takes 7in spool. 

3 speeds 1%, 3%, 7% i-p.s, 
2 track £22, 
4 track £24. 


Write for particulars, 


TRANSISTOR POWER 
SUPPLIES 


D.C, Input. 
Output plus 150v. 


£11/17/6 


12v. D.C. Input. 400v. 
Output plus 200v. 


£14/17/6 
VARY. A.C.S. 


240-270V 50 cycle 5 amp 
Provide infinitely variable AC voltage. 


£14/15/- 


ar il is above 


15/- 


PLAYMASTER 106 
AND 107 


Transistor-Ignition 
HI-SPARK 


Simple installation. 
38 K.V. output. 
Neca, Tested. 

egative earth. 


£16/1 5/0 
Positive earth. 


£20/15/0 


State voltage and polarity. 


CITIZENS BAND 


re 240 Mes Fonet 1028 
0 Transistor Transceivers. 
Hi-Power, 240 MW. 
Range to 10 miles. 


£27/10/- each 


BELCON 


watt, 

provision for two channels. 

Range to 60 miles under 
ideal conditions, 


£40 each 


12v. 


150Ma. 


Telephone Amplifier 
Transistorised. 
£5/15/- 


Post 3/6, 


T.V. TUNERS 


Feb. and March R. TV & H. New 10-channel Tuners. 


106 £7/10/- 


-WIRED AND TESTED, £42 Post 7/6. 


107 
WIRED AND 


TESTED, £39 /10/- 
ELECTRIC GUITAR § |2s0v a.c. Mono .. .. £5 15 


Aid ge de rie rv q : 240V A.C. Stereo .. .. 8 10 
Accordion p Un Battery Mono 9 15 
Harmonica Pickup Units id j€\Battery Stereo - 1015 


Post., N.S.W., 4/; Interstate, 
Battery Mono 45 ee “as 


Srabey OTe hagecens Pe gia Oren Suen 1 im Cablset 0 
SPEAKER VENTED _ [post. N.s.w. 7/6, 
ENCLOSURES 


With Gin Twin Cone Speakers 
Fitted, 


LATEST 
4-SPEED PLAYERS 


Send for full details on 


Vented Enclosures for 12im Speakers. 


Amplifiers. 
5% ec. ft. 


96 


Post: N.S.W. 7/6; Interstate 12/6, 


-15 transistor, with squelch 


INTER. COM. UNITS 


2 Station Transistorised | 
£5/1 


Output, oe 
4 Station ‘O/ 27, Master 


Interstate 12/6. 
PPPPLDDPIP DIOP DP ODPOP OD OOP 


£9/10/- Each Radiogram Chassis, TV and 


£1 1/15/- PP SOP PPP POP LPP OOOO OOOOOOO\| Post NSW wen gunt, | £2 10 3/6. 


AMPLIFIERS 


Public Address Range 
240V-AC 


WIDE RANGE 
- LIGHTWEIGHT 
STEREO PICK-UPS 


{ “ 
bay EE 


Ceramic Units. Sappeire 
Styli 


MINIATURE P.A. AMPLIFIER. Diamond Styli |. 
15 WATTS OUTPUT. Universal Ceramic Stereo 
OP. 
former math for crystal mike and OP cacy 
ee oP with electronic et: P.P, Diamond Styl! Paws heats He 
£28/ 15/- 
40 Watt. As above EL34 P.P RANGE SPEAKERS 
60 Watt. As above EL34 P.P 13 ohm. Twin Cone 
£42/15/- Bin ee aE ee eee 4 
63/17/6|Sin .. fe SS SER eS SINS 4 
LINE OR_ VOICE COIL Sin Tweeter... . eee 
aha SrCRMnr 12in Heavy Duty 7 wait 27/18) 
§/10 with pre amp base and treble | 
boost. Ultra Linear ora e2i/is/- P.A. REFLEX HORNS 
5 


Multimach Ferguson trans- Cartdee,, Seppe 
output, 17/15/- 
30 Watt. As ‘above EL34 P.P NEW WIDE 
£31/ 15/- 
100 Watt. As above KT88 PP. i2in 
4in Single Tweeter. 
MULLARD HI-FI RANGE. 
5/20. As above .. .. WITH UNITS | 


5 Watt 8 ohm 

10 Watt 8 ohm... .. .. . 

NBT As th — . American ratings, 
s these are American 

divide the wattage 2. { 


STEREO RECORD 
7 CHANGERS | 


vue 10/ 4-speed 
£10/15/ . 

De Luxe Model. 

Fully machined and  b: 
Heavyweight peste! Ceramic cart- 


£13/15 


ost. N.6.W. 12/6, Interstate 17/6. 


BATTERY-AC 
OPERATION 


6 valve 6v plus 240v-10 watt 
£27/15/- 
7 Valve 12v plus 246v-12 watt 


"229/ 17/6 
7 Valve l2v plus 240v-2$ watt 
"E35/ 17/6 


TRANSISTOR P.A. 
AMPLIFIER C.A.-512 


ANSISTOR AMPLIFIER = 


12VDC Operation 
Output 20 watts 
Current consumption at max, output. 
2.2 amps. 
Input, High imp. mic. Also 
00 ohms and tape. 
Gudependent sain controls, —_ | STEREOPHONIC__ HI-FI 
HEADPHONES 


With padded earpieces 

SPECIFICATION . . 
Frequency Response 25-—17000 cps. 

Nominal Power 1 watt. } 
V.C, Imp. 8 ohms each channel. § 


17/6 Post 5/. 


PHILIPS 
DISC JOCKEY 


yee Play 
D.C, OPERATION. 
MONAURAL CRYSTAL HEAD 


£4/17/6 

STEREO. 
£5/17/6 
$| Post. N.S.W. 7/6, Interstate, 12/6. 


MORSE KEYS 
New lightweight, fully adjustable units 


Dimensions 2in x 6'4in x 81in. 
Complete with instruction book 
with circuit, All plugs. 


PRICE £28/15/- 


DYNAMIC 
MICKOEHON ES 


DM -391 Hi-Imp .. .. 0 
DM -178 Hi-Imp . . 6 
DMS-3__—Hi-Imp 
DM -305. 600 ee or 
Hi-Imp. Suitable 
» Stand mounting .. 6 
DM-304, Dynamic 
Cardioid, 50 ohms 
or Hi-Imp. Suitable 
stand mounting 


cM “10. Crystal Hi-Imp As above with buzzer. 


Complete Morse practice set. 
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2208 4000 O.P.V. 


D.C. Voits 5, 25, 125, 500, 2500. 
A.C, Volts 10, 50, 250, 1009. 
Current. 250uA a 


Resistance 0-10K, 0 


£3/19/6 Post. 5/- 
C.T.330 20K.OPV 


D.C. Volts, 6, 6, 30, 120, 600, 1200 
3000, 6000 A.C. Volts, 6 30, 120, 
600, 1200. D.C. Current, .06-6, 60. 
600mA. Resistance, 6K, 600K, 6meg.. 


WIDE BAND 
OSCILLOSCOPE 


5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 


Frequency Compensated on all positions. Calibrated .02 


Seen Smitty tttable: $2:| to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
transistor use. £7 /19/6 poy s;,| American R.C.A. circuitry, Complete with probe. 


C.T.500 20K.OPV 
D.C. Volts, 2.5, 10, 50, 250, 500, 
1000. A.C. Volts, 10, 50, 250, 500. 
1000, -C. Current, .05, 5.50, 
500mA. Resistance, 12K, 120K, 
ewcly 22 12meg. D.B, minus 20 to 


£6/12/6 Post 5/. 
S.E.550 100K.OPV 


3-inch £49/17/6; S-inch £55/15/- 
STEREO TAPE AMPLIFIER 


Tape. Amplifier, Complete. Stereo Tape. Amplifier. 5 watts per channel. 


KiT SET £80 WIRED & TESTED £90 
cee fae wae’ 43 oN Beet To suit Brenel, BSR, Collaro or Truvox 3-head decks, Decks avail- 
1000 D.C, Current, i0uA, 2.5, 25.| 2ble if reauired. 
250mA, 10 amps. Resistance, 2K 12 watts per channel. Equal to 101 amplifier. Wired and tested. Only 
200K, 2M, 20M. D.B. minus 20 to £100 

£10/7/6 Post, 7/6, 
G.D.O. LEADER 
UNITS SWEEP & MARKER 
Leader. 810. 6-Band. 2 Meg. to GENERATOR 
‘ ‘ : 260 Meg. Nuvistorised. 240 YV.A.C. 
ae ees Modulated. Calibration aN a Datel ed ° 270 re 5.5 
ccuracy per cen. eR. rys or sound. weep 
P.T.34 1000. OPV £19 15 width fo 12 Megs, Model 531. 
D.C, Volts. VF aS 50, 250, 500, / / = £69-10-0 
A.C. Volts. 0, 10, 50, 250, 500,|T-E, 18 Lafayette. 8 Bands. 360 ee 
,000. K.C. to 260 Megs. 240 V.A.C. Model 532 
M.A. 1-100-500 RESISTANCE, operation. 
£2/12/6 Post 5/. £19/15/- £85-0-0 
200H. 20K.OPV  —_| Post. N.S.w., 5/; Interstate, 7/6. | Post N.S.W., 15/3 Interstae £1/5/. 
D.C, Volts, | 5, 25, 50, 250, 500, 
2500. A.C. Volts, 10, 50, 100, 500, 
ene aa pagans Page ry 
mA. es) ice, . 
Capacitance. 2 DS. Ranges. PANEL METERS 
5/- Post, 5/. 


ALL PRICES NET, INC. 8./TAX. 


T.E.20 RF SIGNAL 
GENERATOR 


Freq. 120KC—260MCS in 6 bands, 
Output (RF)—High 100,000uV max. 
Low 100uV max, 
Output (Audio)—400 cps approx. 8V. 
Modulation — 400 cps internal. 
ration — 240¥ AC, 
pera es Jin x TS x 5Yin. 


V.T.V.M. 


27 Ranges A.C. Powered. 
D.C.V. 0, 1.5, 5, 15, 50, 150, 500, 


»500, 7 us 
A.C.V. 0, 1.5, ar. an 156, 500, ae 3 4 PLASTIC 


A.C.V. P, to P. 0, 1.4, 4, 14, 441 COVERED PANEL 


140, 400, 1,400, 4,000. 


EDGE TYPE 


1 mA. Scaled. S. Meter. Sf. 
Balance. Tunings. £] /5/ 


136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN—51-7008 


LEADER 
SIGNAL GENERATOR 
LSG il 


240¥ A.C. Powered. 

6 Band, 120 Ke to 396 Megs. 
Provision for Crystal, 

An Idea} TV Marker Generator. 


£14/15/- 


N.S.W, 7/6, Interstate 12/6. 


SIGNAL INJECTOR 


Transistorised, Fountain Pen sized 


Post, 


Unit for Signal Tracer in Radio, 
TV and Amplifier Service: 


£2/7/6 


POST 2/6, 


T.E.46 
RESISTANCE- 
CAPACITANCE 


Bridge and Analyser 
Capacity 20 pfd te 2,000 mfd. 
Resistance 2 ohm to 200 megs. 

Also tests power, factor,. leakage, 
impedance, transformer ratio, insula- 
tion resistance 

to 2060 megs. at 600V. 
Indications by eye and meter 


£25/19/6 


es a 
AUDIO GENERATOR 
Sine and Square Wave. 
26 Cycles to 200 KC. 4 Bands, 
Frequency response plus/minus 


1.5 
60 Cycles to “150 K.C. 
Output impedance 5,000 ipae 
Output volts, 0 to 7. 


£22/2/6 


VALVE TESTER 


: nt — 9 Tests all valves, diodes, rectifiers, 
ence i. _ ad ar ae UNITS Complete bh Instruction Book checking filaments, shorts. Merit on 
ee 21 ; ‘| Latest P series %in Barrel P eikcatt. direct reading. Good-bad meter. 
Boake SE mmA.,200 mi IA, 10 £13/5/ outa jaye 1 
mm A» np, mp. * - 
H.YV. Probe to 30 KV, £4/2/6. 
T.M.K. Units, £26/15/- soov. From £1/ 10/ ~ Interstate 12/6.' Post. Interstate 12/6 


: Post N.S.W. 7/6; 
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NEWMARKET PACKAGED AMPLIFIERS || Problems With Poles 


(Continued from page 17.) 


Well tested miniature printed circuit of poles es ate: now fensibie af 
i 5 a : greatest with light-duty telephone poles, 
Transformerless Audio Amplifiers needing only to be connected in {| the girth being redteer cy up to ht per 

ore : : : cent and the-weight by up to per 
position are now available in seven types cent. Besides cost savings, the reducs 
PERFORMANCE DATA PCi PC2  PC3 PCS PC7 PCy | | tions ‘make it. easier to obtain susiciens 


les, since thinner trees are more 
Power Output mW 150 400 400 3W 800 Pre-Amp ff | PP ® ane i 
Input Sensitivity mV 50 1 re 5 5 iv plentiful. ©The development of $ 


market is providing funds for forest 
Input Impedance Ohms 1.5K 1K 2.5K 15K ISK 1M improvements which will encourage the 
Output Impedance Ohms 40 15 15 Zi 8 600 growth of the remaining trees. 


Supply Voltage-volts 9 9 9 12 9 9 The Postmaster-General’s Departnend 
Typical Distortion % 2 3 3 3 3 3 1 and the State Electricity Commission of 
Frequency response cps. 300-15K 200-12K 200-12K 200-12K 50-12K 50-12K 20-20K Victoria have recently introduced ne 
specifications, The Postmaster-Generel'g 
DISTRIBUTED BY: | Department uses large numbers o 
R : lighter poles and the cost of purchase 
ALL STATES —-GENERAL ACCESSORIES PTY. LTD. a the £80,000, Ma. will oe a pene by 
| | about ransport and erection 
MELBOURNE —RADIO PARTS PTY. LTD., 562 SPENCER ST. costs are also expected to be much 
SYDNEY — A.C.E. RADIO, 136 VICTORIA RD., MARRICKVILLE lower. With smaller savings by the 
State Electricity Commission of Vic- 


e ELECTRONICS PTY LI) tore, ue Savings Pf pee authorities 
: in the first year of use of the new speci- 
CSCMice . : fications will be about five times the 


cost of the_ tests carried out at the 


° Di ae Products. Th 
SYDNEY: CARRINGTON ROAD, MARRICKVILLE, 55 0411 || Division of Forest Products. There is 


MELBOURNE: 566 ELIZABETH STREET. 34 3694 years through the adoption of compar- 


able specifications by other pole users, 


CARTRIDGES 


BSR manufacture a complete range of high- 
quality crystal and ceramic cartridges, replacement styli are readily available. 


BSR Cl. Sensi- 
sitivity at 
Kc/s on. test 


BSR SXIM. Output at | Kce/s on test record BSR XIM. Output at | Kc/s Test record. 


record, Decca SLX 
Decca S$XL 2057 at | cm/sec, 250mV+ 2 _ Decca LXT 5346 at 1.2 cm/s, 400mV 2057 at I cm/sec, 
dB. Channel separation ot 1 K/cs_ better + 2 dB. Frequency response, + 3 dB— 0,110 volts + 2 dB. 
than 14 dB. Frequency response, + 3 dB— 40 c/s—10,000 c/s. Stylus pressure, Channel Seporation at | 
40 c/s—10,000 c/s, Recommended stylus 4.6 grammes. Dynamic complionce, 2.5 Ke’s, 20 dB. Frequency res- 
pressure (depending upon tone orm) 5-7 x 10-6 cm/dyne. ponse, 30 c/s—10,008 c/s. 
grammes Dynamic Compliance, 1.4 x 10-6 Stylus pressure, 2-6 grammes. 
cm/dyne. Compliance, 5.2 x 10-6 cm.‘dyne. 


Australian Distributors for B.S.R. 


_| GOLDRING 


ENGINEERING (A’ASIA) PTY. LTD. 
443 KENT ST., SYDNEY. 29.1276 
VIC.: Goldring Engineering Dist. Utd. 

368 Little Bourke St., Melb. 67.1197 


QLD.: Commerce Aust. Pty. Ltd. 
235 Edward St., Bris. 2.7875 


BSR TCB8M. Sensitivity at | Kc/s at 1.2 BSR TC8S. Sensitivity at | Kc/s at S.A.: Farley & Fa 

cm/sec, 0.400 volts = 2 dB. Frequency Icm/sec, 0.23 volts + 2 dB. Channel se vey Ye 

Poeaaual 190:10,000 Ep. ' Compliance, separation at | Ke/s better rhe dB. 77 Wright St., Adel. 51.5117 

0 x -6 cm/dyne. ylus pressure, frequency response, to id cps. 

6-9 grammes. (Decco SXL 2057.) Stylus pressure, 5-9 W.A.: Goldring (W.A.) Pty. Ltd., 
grammes. Compliance 1.4 x 10-6 cm/ 144A William St., Perth. 21.6500 
dyne. ; :GE:P223 ig 
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the August issue, we published a 
letter from Professor Ross Adey, 


r 


| Writing as an amateur operator (WB6- 
|IDEX) he drew attention to a ruling by 
ithe Australian Minister for Customs, 
lwhich established something he described 
jas “an historic legal precedent.” 

It waived import duty on a particular 
Ipiece of equipment, not manufactured 
for normally available in Australia, but 
ivital to certain UHF communication ex- 
| periments. : 

+ In the October issue, Peter D. Wil- 
Miams, Federal Secretary of the Wireless 
Institute of Australia, commented on Pro- 
fessor Adey’s letter; he referred to re- 
imarks which were presumably deroga- 
tory to the South Australian Customs 
\Department, to the professor’s “do-it- 


Hacknowledged role in the matter. 
| The two letters have provoked some 


ito publish it, because much of it rests, 
inot upon the content of the two original 
Hletters but upon the correspondents’ like 
lor dislike of the Wireless Institute, which 
ithey then proceed to ventilate. 
The role of the Wireless Institute is 
| probably quite legitimate material for 
ithe “Forum” columns but I think it 
Hshould have a broad and constructive 
ibasis rather than be centred upon any 
particular incident. 

Similarly, the question of import 
j duties is a very important one to opera- 
tors of amateur radio stations but it 
iwould be a mistake to tether discussion 
to a particular incident and to what 
jcertain individuals should or should not 
have said or done. 
i Just to set the matter in order, how- 
fever, I think it appropriate to include 
ithe following points which Professor 


ively 


Customs, licences and all that! 


This month, ‘‘Forum’’ seems to be inundated with talk of Customs, 
licences and prices with matters technical running a bad last. 
First, the subject of Customs. 


By W. N. 


Williams 


Adey has made in his own letter of 
reply to Mr Peter Williams: 

(1) His original letter did not contain, 
as alleged, any derogatory reference 
whatever to the South Australian Cus- 
toms authorities. 

(2) He did not at any time seek inter- 
vention by the W.LA. nor did he receive 
any correspondence from them. 

(3) He cherishes the right of an indi- 
vidual to make representations to “the 
highest levels of government” if he sees 
fit to do so. He is not happy with the 
attitude of the W.I.A. to this matter. 

(4) The crystal filter, which was the 
subject of the original application, has 
special characteristics which, to the best 
of his knowledge, are not duplicated by 
any other such filters normally available 
on the Australian market, 

Having read a copy of Professor 
Adey’s letter to the Minister for Cus- 
toms, Canberra, I must verify _para- 
graph (1). Numbers (2) and (3) are 
plain statements by the author, while (4) 
should be a matter of technical fact. 

In fairness to the W.I.A., however, 
Professor Adey’s letter is couched in 
terms more likely to “influence people” 
than to “win friends” and it is not alto- 
gether surprising that it stirred up a 
bit of bristle! 

At this point, I would hope that 
“Forum” can bow out of the argument 
about who said what and why, and that 
further differences can be composed—if 
need be—by private correspondence, 

Having said that, I would like to draw 
attention to an extract from a letter 
which Professor Adey wrote to me per- 
sonally and in which he explained some- 
thing of the basis on which his labora- 
tory operates. It is set out on the 
next page and should provide consider- 
able food for thought. I suggest you 
read and inwardly digest. 


* * * 


From South Australia, the land 
of VKS5, comes a ripple of apprehension 
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about some new legislation providing for 
the licensing of electrical workers and 
electrical contractors in that State. To 
hand is a copy of the Draft Bill from 
the House of Assembly, endorsed in 
freehand, with such questions as: 

Does this also cover HT wiring in 
motor vehicles, lawn mowers, etc.? 

What about, amateur equipment, re- 
ceivers, audio equipment, electric organs, 
phototimers and so on? 

Won't anybody be able to wrap a piece 
of tape around a frayed cord or plug 
in a replacement valve? 

Does “connection” include the action 
of pushing in a 3-pin plug? 

And I must admit that, taken on their 
face value, the words might seem to 
prohibit all kinds of commonplace activ- 
ities in relation to electrical gadgets, ex- 
cept to the privileged few who happen 
to be as 

Not being an\expert, either in law or 
licensing matters, I passed the document 
over to a friend who, man and boy, has 
been in the electrical] trade for many a 
long year. 

He showed no surprise whatever at 
the wording of the Act, regarding it as 
a fairly normal piece of legislation. Per- 
haps I can summarise his observations as 
follows: 

(1) In setting up a system of licensing, 
as was done many years ago in N.S.W., 
it is necessary to protect the livelihood 
of practising tradesmen, to allow for 
those with limited experience but 
already committed, and to set up train- 
ing and standards for a new generation 
of officially trained tradesmen, Pro- 
cedures and workmanship may need to 
be revised and rationalised, standards 
gradually tightened and enforced. The 
rate at which this can proceed is sub- 
ject to many influences, 


(2) Legislation would be hopelessly 
unwieldy if it sought to define all the 
detail of what might or might not be 
done, by whom and during what periods 
—along with training schedules, wiring 
rules, procedures, standards and all the 
mats of other detail that one might think 
of, 

(3) This being so the only practical 
course is to set up a committee, repre- 
sentative of interested groups, and rely 
upon that committee to work out regu- 
lations which will reconcile, as far as 
possible, the requirements of the supply 
authorities, the consumers, tradesmen, 
educationalists, standards groups and so 
on — all of it subject to the rate at 
which objectives can be accomplished. 

(4) To function, such a committee has 
to be vested with powers to act in any 
way it sees fit, remembering that such 
power can be withdrawn or amended at 
any time by the parliamentary represent- 
atives who initially conferred it, 

(5) While some have expressed the 
fear that the committee could restrict the 
activities of amateur operators and 
others whose private activities or hobbies 
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ELECTRONIC DEVELOPMENTS 


Yo Our Customers 
Local... Country ...Interstate ... Overseas 


MAY WE, AT ELECTRONIC DEVELOPMENTS, WISH 

YOU AND YOURS A. VERY HAPPY CHRISTMAS, 

GOOD HEALTH, AND A PROSPEROUS JOURNEY 
THROUGH 1966 | 


Oe ee Greetings cibel thanks fo you Af 
(phy the staff at 5 Jia) opments 


Popular Kits — Top Quality — Low Price 


Mullard Stereo 3-3 103 Guitar Amp. Playmaster 110 Tape Amp. 


‘GOLDEN SERIES" 
| 20 WATT GUITAR 


AMPLIFIER 
(with Vibrato) 


MULLARD 3-3 || MULLARD 10-10 |] 50 & 144 MC 
STEREO STEREO || CONVERTER 
AMPLIFIER || AMPLIFIER KITS 


PLAYMASTER | EGR NVAIStuawe cons rom mel HF 
108 } tite for particulars MONAUR 
STEREOGRAM GUITAR EMnen wih Rev at pees AMPLIFIER 
rite for particulars 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phones 63-3596 : 232 FLINDERS LANE Phones 63-3596 
63-5973 MELBOURNE ... . VICTORIA 63-5973 
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involve the use of mains power, this is 
not likely to happen. The basic purpose 
of the committee is to promote safety, 
not to restrict unnecessarily the private 
activities of individuals who, by reason 
of their background, are unlikely to ex- 
pose themselves or others to risk of 
shock. 

(6) As contrasted with (5) above, 

events in New South Wales have high- 
lighted the risks of untrained or un- 
supervised people repairing appliances, 
or even fitting new cords and plugs. It 
is for this reason that new appliances 
are now sold complete with plugs and 
cords and that regulations are being 
envisaged to define the conditions under 
which. appliances may be repaired for 
ain. 
é (7) There is more to implementing 
(6) than the mere passing of a regula- 
tion, Properly trained electrical trades- 
men are at a premium in N.S.W.—as 
probably in other States—and there is 
plenty of incentive to “dilute” the ranks 
of trained men, officially and otherwise, 
to get work done in the volume re- 
quired, 

To the foregoing remarks I can well 
imagine some retorting “spoken like a 
good electrician.” 

Maybe, but that’s what he said! 

* * * 


Now for the subject of component 
costs. Reference to this from time to 
time has prompted quite a few observa- 
tions. One of our younger readers has 
this to say: 

“IT am a pupil attending secondary 
school. I, like many people my age, feel 
that much could be done to lower the 
price of resistors, capacitors, IF .trans- 
ormers, etc. 

“Many firms throughout Australia 
make ridiculous profits on articles in 
which they trade. As an example, large 
business firms buy mixed diodes for as 
little as sixpence each. Allowing 1/6 
or sorting and other costs, this allows 
t least a 3/ or more margin on each 
rticle sold, 


harder, the 


obtainable in New Zealand. Unfortun- 
ately, other voltage ratings were substi- be of interest: 


RESEARCH—AND RESPONSIBILITY 


The Space Biology Laboratory of the UCLA Brain Research Institute, 
which I founded and currently direct, has a staff of more than 1 00, many 
of whom are foreign investigators here for training, often at the insistence 
of their parent institutions or even of their Governments. In virtually every 
case, they are here at the expense of the U.S. taxpayer. 

My colleagues and I have been increasingly concerned with two aspects 
of this situation: . 

One concerns their total lack of background training in their own 
countries in appropriate areas of electrophysiology, bioinstrumentation and 
computer technology and applications. Even worse is the situation which 
confronts them on their return home at the end of several years’ training to 
barren environments that offer neither facilities nor opportunities to pursue 
vitally significant lines of work, in which they have received extensive and 
expensive training, 

Through the National Institutes of Health, the U.S. Federal Government 
spends on health research, including biomedical engineering, more than 
1,000 million dollars annually, or more than five dollars per head for every 
person in this country. I am a member of a council responsible for dis- 
bursement of approximately one-fifth of this sum. The Australian Federal 
Government, in its wisdom, spends through the Medical Research Council 
£275,000 per year, or approximately 6d per head. 

Despite commonly held opinions to the contrary, the U.S. T reasury 
is not a bottomless pit. For these reasons, those of us responsible for 
research training of young scientists in this country have felt obliged to seek 
evidence of a duly responsible attitude in Governments that seek to avail 
themselves of U.S. technological training facilities. We have quite shocking 
evidence to the contrary. 

My department recently spent 50,000 dollars over a period of four years 
training a young man from an Eastern country in electron microscopy, only 
to find that no appointment was available to him in his native land, despite 
the urging of his Government that we should train him. He has been waiting 
for almost two years in this country in the hope that facilities will become 
available to him at home. 

My laboratory offers unique facilities in applications of digital computers 
to medical research. Two representatives of a Mediterranean country have 
been trained in these methods, and I have been informed that no provision 
has been made for them to use the only comparable computer in their 
country when they return home. Regretfully it has been necessary for us 
to adopt restrictive measures against these countries. : 

The present status of U.S. technology has been won by tremendous 
personal efforts of its scientists and the farsightedness of its Governments 
in the past 20 years. Sharing this technology abroad is both a privilege 
and a duty. Yet there can be no fruitful seeding of these technologies if 
Governments, such as the Australian, do not understand their responsibilities 
towards the research community, and fail to ensure reasonable access to 
the latest developments in overseas laboratories. 


W. ROSS ADEY, MD (WB6DEX) 


(calculated on an Australian basis) might 


ation would be able to produce quality 
oods at competitive prices.” (L.S., Nth. 
obart, Tas.). 

From Toowoomba, in Queensland, a 
omewhat older student expresses his in- 
erest in letters from G.B. (Townsville) 
nd W. Ross Adey, M.D. He continues: 
“Recently I received from U.S.A. some 
lectronic parts for experimenting. These 
included KP-101 counter tubes and 


The cost of these was 
. . « but what made me 
imad was the import duties which 
mounted to 50 percent of the cost of 
he articles. 

“At the present time, I am doing a 
ourse in industrial electronics at the 


From across the Tasman, a reader, 
-P., from Auckland, New Zealand, also 
thinks Australian prices are too high. He 
rites: 

“Recently I had occasion to order 
‘ome odd voltage electrolytics from a 
holesaler in Sydney, which were un- 


tuted which were readily obtainable Aust. N.Z. 
here. 32uF/350V 6/2 5/8 

. “I thought that a comparison of the  S50uF/350V 6/11 6/8 
Australian prices and New Zealand prices 1000uF/18V 10/3 4/2 


HIGH QUALITY 
LOW COST RELAYS 
| 


The ASTROL TC Series relay 
has been designed to satisfy 
a demand for a highly effi- 
cient robust relay of small 


dimensions at a new low cost. 
Plug-in or open types up to three change- 
over contacts available. All AC & DC voitages. 


Send for Information and Cataloques: 


ASSOCIATED CONTROLS PTY. LTD. 


18 Hill Street, Campsie, N.S.W., Tel.: 78 8596/8415 


VIC.: Eastern Instruments Services Pty. tid: =. 
S.A.: A. J. Ferguson (Adelaide) Pty. Ltd. .... 
QLD.: Instrument Engineering Pty. Ltd. ....... 
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LOOK AT THESE.. SPECIAL OFFERS 2280: zczzes 2 


FOR DECEMBER — UNBEATABLE VALUE 


Armstrong 221 — illustrated above — 
integrated Stereo amplifier with mag- 
netic pickup inputs. Treble filter: 8K/cs 
with slope of 12 dB per octave above this 
frequency. Input sensitivity: Five pairs of 
siereo inputs as follows: pick-up 1, Tape 
Radio, 80 mV at 2M _ ohms; pick-up 2, 
(Magnetic pick-ups) 3.5mV at 450K. Tape 
monitor 600mV at 100K. Dual 1009 B&O 
diamond magnetic cartridge. 
2 Wharfedale Super RS/DD 
SPEAK EES Ne St a eee 
SRCHRRTTTHHF OCR TSR TES RCRTHT ESSER HBS 


Armstrong 222, world’s best Stereo 
amplifier, Made in England. Power out- 

plete with AM’FM_ tuners. World's put 10 per channel push-pull. Frequency 
best Hi-Fi turntable. Made in Germany. response 30-20,000 c.p.s. 1dB. Power 


e 
s 
Sansui SM 34 Stereo’ Amplifier com- : 
s 
Ss 

P.E. 34 belt driven, hydraulically controlled §  distortion—less than 0.5% at 1K/c¢s measur- 

® 
s 
s 
s 
8 
« 


litting and lowering device for perfect treat- ed at 8 watts. Goodmans Twinexitte speakers 
ment of your records, including B&O 8” or Wharfedale Super RS/DD 8’. Gar- 


diamond magnetic cartridge. rard 86 Hi-Fi turntable with 
2 Goodmans Twinexitte 10° Decca Deram cartridge dia- 
speakers. Total : , : a 


mond: needle cen ire: 
SHRSSETARHRERSRHEHRST BBA oeeenBReAAsaae 


; ; . : : i e Full range world’s best, made in Eng- 
4 Leak Stereo 30 solid stereo amplifier. 5 Truvox SA 100 Stereo transistor ampli- C land. Armstrong tuncr amplifiers, just 
2 Goodmans Triaxiom 212 wide range . fier. Made in England. Dual 1009) gs arrived. 220) stereo power amplifier. 225 
speakers. Ask for a price a turntable, Shure M-77 diamond magnetic © stereo pre-amplificr. 222 integrated stereo 
with any other speakers of £1 56 ® cartridge, 2 Goodman Tri- a amplificr, 223. AM-FM_ tuner. 226° sterco 
your choice. Price . k 2 axium | oad speakers, £205 ®  tuner-amplifier. Plus Armstrong 127 and 
wk OlAL at: oon te Okun Uree ocee ny s 221. The best stereo cauipment must. have 
a . an Armstrone. 
COC SCS RSE UTTAR SCORE THE AS CES STE RHR E ROSH TER OURS RRO R RAR O eR OER eeKAUReS SCSTHSSTKFHHRHEHSETHHHSESHHROCR ESSERE BEeeee 
7 Pioneer SMB 161 Stereo amplifier with : 8 Armstrong 226 AM/FM tuners. P.E. 33. 8 A new shipment of PLE. turntables has 
AM/AM/SW tuners. Labcratt 605 . Studio turntable. Made in Germany. 4 just’ arrived, These are the technical 
turn’able, All-balance arm. Shure M-77 mag- @ Belt driven. Empire 880P diamond magnetic ®& specifications: belt’ driven. max. pitch fluc- 
ne ic cartridge. 2. Wharfeda'e RS DD 8 cartridge. Frequency response from : ~ tuation 0.1807. rumble related to 1.4 em 
speakers, £97. If you prefer the Laberaft £  6-30,000 cycles. World's best cartridge 8 — sec., 50 ¢.p.s.. 100 ¢.p.s., 200 ¢.p.s. These 
543 turntable with ceramic s available in Australia, 2 = Outstanding turntables are exclusive _ ta 
diamond cartridge the cost s Goodmans Maxim speakers. £250 s R.M.S. 
is : e Complete - eee Mit age See = 


We will care-pack and freight anywhere. If the goods you require are not 
listed write for our prices—you’ll be delighted! R.M.S. are famous for selling 
the best quality equipment, and indisputably the cheapest in Australia, 


RECORDED MUSIC SALON ” tins 


C. PINCZEWSKI TRUE FIDELITY Telephone: 63-6257 
WHOLESALE AND TRADE ENQUIRIES WELCOME 


ee uzeev] 100 PRINTED CIRCUITS 


ee From your drawings . . . price 3/ each—5 square inch, larger 
& pie: size add 2d for each extra square inch. Set up charge £5 on 


first 100 only. Drilling, plating, coding, price on application. 
i2v. All Transistor | ee 


P.A. AMPLIFIER Pc NEW! RCS. 
No. 398-—Complete Kit of parts, to a < ri ‘ eee cal 
tow PRE! (COMPLETE 


smallest screw, £27/10/-. No. 656— 
outiy DOT 


Wired ready to operate, £30. Freight | ©” 
extra. Size: 6in w. x 3in h. x Blin d. | 
CONSIRUCTIOY! 
| ISCO OWY OURGELE 


weight 6j}ib. 
PERSONAL PORTABLE 
eA 
farm 


"PERSONAL 
"TRANSISTOR 


Ae 
=== § Transistor, 
! Diode. 
No. 582—Do-It-Yourself Kit of Parts 
for above, 49/6. 
No. 593—Wired ready to operate. 69/6. 
Postage 582, 593 I/, No C.O.D.s. 


NEW PRINTED CIRCUITS 

Part No. 

675 HI-FI FIVE WATY amplifier 25/- 
677 Fairchild 3/5 watt amp. .... 25/= 
678 Electronics audio generator. .. 25/- 
679 Volt meter Electronics 65.M.9, 25/. 
684 Pre amp. Electronics 65 P.10, 25/. 

LPL CST ISIE ST TEESE TOS 


Range 30 miles, 200 
with short aerial , 
and earth. Ear- j 
plece only, no | 
speaker. Wired 
ready to use, No. # 


2 TRANSISTORS 
T7ON/ 


66D, £5. 569 Kudis Sod We franesns 47. 
: Fostage  2/. A @ No expensive test equipment @ BER fits. |'690 Car Radio’ ce 37/6 
ped tia Peele 1964 RF Transporta 7. Complete kit — No. 640: £21/15/- | 534 Preamplifier 61/1IP 25/- 
On ePP | Portable car radio, identical to 640 above, plus extra switch | 597 Preamplifier 61/IIPI 25/- 

COILS & IF’s 455 Ke and car coil, etc. No. 642: £23/-/-. 59! 30 W.P.A. Amplifier 35/- 


Aor RE be RPL, 17/ ea. | (Write for booklet on 640 and 642.) 599 Mullard 3/3 Stereo, each 25/- 


FenitciAar ete aa 20/. er a 3 TRANSISTORS 606 Mullard 10/10 Stereo, pr. 65/- 
f 3 r . ‘ 607 Mullard Preamp. 30/- 
Postage 1/. Write for details and price a HI-FE apres dain WATT 608 Mullard WB Tuner 30/- 


-coil, 
Part 265 ety Tape OSC ¢ 669 R. and H. Tape Recorder _32/- 
670 Front panel R. and H. Tape 
Recorder. 26/- 
Sales Tax included, Postage 1/. 


We 
can supply any R.H, Printed Circuits, 


NEW AUDIO 


4 transistors, 
42 or 1. watt. 
Small_ size: cab- 
inet 3"° x 2" 

1" plastic. Suit- 
able crystal P./ 


to 18 DB. Distortion — 
one half of one per cent or 
better. Input—!25 MY, 1,000 
ohms impedance. DC supply— 
ay LE me volts 08 BH i ppsnker Ps 
-if- ‘ f ohms. Size: 5%4in long x 4in 

Stereo do-it ee Sa! aes ne - esti” jin se is ‘ 
-it- ; ; .. | Bo-it-yoursel - ostage ms 
do-it-yourself kit No. 616AC, AL Welte Jor: Blueprint data, : 


St pag response—30 cycles 
KC, 3 


PRE 
AMPLIFIER 
6 transistor 


Write for data sheets. 


Printed circuit mono, or stereo IMPROVED BATTERY SAVER KIT up, Intercom., 
No. (616 Geonees Hie £1/10/ 4/,, 6 or % yalts. Replaces. ey microphone rads 
Postage each. battery power input vo GC, Maxi- 0, etc. vo ; : 
5 watt stereo power supply. Do-it-your- mum milliamps 100. Hum-free operation. ordi eae kit ete PERI Ae 1/). 
self kit No. 681C, £8. Printed circuit Size Jirin | x 2zyin w. x Iin h. No. red ready for use, ¢ f. 


No. 681, £1/5/, Postage 681C, 8/; 657, £3/5/- (post. 1/-). 


—_——— 
ery, NEW 2 TRANSISTOR PRE-AMP for 


Magnetic P/U. Microphone or Tape 
Head. Similar 61 11P1 cireuit in cabinet 
3 x 2% x 1. 2 required for stereo 
Do-it-yourself kit 672C, £3/5/. Post 1/. 


Order by Mall Cheque, Postal Note or Money Order (add post), direct to:—— 


_ RCS. RADIO PTY. LID., 651 FOREST ROAD, BEXLEY, N.S.W. 58-3491, 58-5385. 
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ee heres Oe 


“The New Zealand prices are the aver- 

age from several retail sources. 
_ “I have noted from advertisements in 
the journal from time to time that the 
general level of component prices appears 
higher in Australia than in New Zea- 
land. Perhaps we ZL’s don’t appreciate 
how lucky we are! 

From Ryde, N.S.W.. J.K. is another 

reader who expresses dissatisfaction with 
present price trends. In particular, he 
resents “the sales tax placed on spare 
radio parts and valves, that increases 
the already fancy prices asked by the 
supoliers.” 
_ Writing as an old-timer from the 1912 
era, he blames the high prices for the 
absence from the ranks of many who 
might otherwise have ended up as elec- 
tronically experienced people. 

In commenting at all on these letters, 

it would be all too easy to repeat much 
of what has already been said. Let me 
make just two or three brief points: 
_ Firstly, high prices do not necessarily 
mean that the vendor is profiteering. 
For a variety of reasons, some having 
to do with our comparatively high stan- 
dard of living, the cost of selling com- 
ponents skyrockets in proportion as the 
value of the sale diminishes. 

Secondly, prices in different countries 
should not be compared on a superficial 
basis. Rate of exchange, monetary 
alue, and the number of potential cus- 
omers are some of the factors which 
must be considered. Elsewhere in the 
issue is reference to the parts position 
in under-privileged countries. 
| As for import duties and sales tax, 
hese are part of overall government 
policy which is determined on principles 
far wider than the cost of radio com- 
ponents. It becomes a question of 
whether certain consumers of electronic 
omponents have a special case and 
whether theirs can be met without it 
becoming a precedent for an impossible 
list of other cases. 

However, there are other sides to the 
hole matter, as one would gather from 
he way the prices of certain semi-con- 
ductors have tumbled in recent months! 
Unfortunately, mention of semicon- 
ductors leads to the thought of micro- 
modules and speculation as to whether 
hese will diminish the demand for bulk 
supplies of discreet components. If it 
idoes, this could be a further fly in the 
jointment of poe 


Changing the subject. a correspondent 
n our October issue deplored the sus- 
pension by the ABC of their stereo 
programs, indicating that such programs. 
duly taped, constituted an important 
source of music in his home. He didn’t 
wn a record player, since he regarded 
hese as devices to trap people into buy- 
ng records. 

n reply, we said that we regarded 
is attitude as curious and went on to 
discuss a number of partially related 
1atters. Apparently R.H.A. of Albany, 
W.A., found his attitude curious also 
Rnd wrote as follows: 


I have, in various large heaps about 
'y home, copies of your journal and its 
predecessors from the days it was 6d a 
opy to the October (2/6) issue. Con- 
eratulations on your handling of the 
letter from “B.C.,” of Hornsby, N.S.W., 
on page 87. What a character? 

In the affluent society B.C. wants 
everything he fancies apparently on the 
ending library approach. I have met, 
poken to, had business dealings with 


Dear Sir, 


The R.A.A.F, intends to establish 
a radio section within the R.A.A.F. 
Museum tt Point Cook, Victoria. to 
this end, efforts are being made to 
obtain suitable papers, photographs, 
documents or equivalent from ex- 
members of the Service. 

The attached letter has been sent 
to those ex-members whose present 
whereabouts are known; but there are 
many others who might well be able 
to contribute and whom we might 
possibly reach through the good 
graces of your publication. 

I would be grateful, therefore, if 
you could arrange for a suitable para- 
graph to be published in your journal, 
appealing to anyone who may have 
suitable material or documentation to 
contact me at Headquarters Support 
Command, R.A.A.F., Victoria Bar- 
racks, St. Kilda Road, Melbourne. 


Yours faithfully, 
A. G, PITHER (Group Captain) 


The other day I set about preparing 
a lecture on communications in the 
R.A.A.F. from the beginning; “From 
Smoke Signals to Satellites” I called 
it. When I set out to collect a set 
of records and slides I found to my 
horror that the R.A.A.F. has no 
records whatever of our prewar radio 
organisation. 

There are beautiful albums in the 
R.A.A.F. Museum at Point Cook 
showing dperations in Mesopotamia, 
early Point Cook and Laverton, work- 
shops, aero engines, armament and 
instruments, but no radio. There is 
one piece of radio equipment and that 
is German, and the Radio School has 
none. The only saving grace is that 
Wing Commander Hail is preparing 
a history, and you can guess what a 
task faces him. 


and read about many hundreds of home- 
music system fans—but never yet met 
one who hadn't a pickup and turntable. 
Ye gods—what’s the hobby coming to? 
I have seen systems grow from a small 
record-player plugged into a mantel radio 
upwards to all-in aggregations including 
stereo pickup, stereo tape-deck, radio 
tuner, microphone and—even in some 
cases—wall-mounting TV-—but never a 
system like B.C.’s. 


If he’s a true music-lover he must 
surely trust his own judgment to the 
point where he could select 10, 20 or 50 
discs, over a period of time, which would 
be to him and his lady like “desert 
island books” i.e., lifetime companions— 
not just a fad for a few weeks or so 
and then—finis! If he can only see 
serious music performances as something 
to tape and retain for a few weeks then 
erase and take down something else— 
he’s not a music lover at all. Certainly 
if his taste runs only to the “Top 40” 
f don’t blame him for considering it 
short-lived—but his letter doesn’t give 
that impression at all. 


If we expect composers, playwrights, 
actors, musicians and authors to go on 
working for us we cannot live in a 
lending-librdry world. Someone—outside 
the libraries—must buy books. Record- 
ing artists and companies just could not 
exist if their only clients were radio 
stations, Then where would we be? & 
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RELICS WANTED FOR RAAF MUSEUM 


Our access to this sort of informa- 
tion is disappearing rapidly. Harry 
Hannan promised me a history of the 
Darwin radar but he died the next 
week, Any of us could follow his 
lead any time so it becomes us to 
contribute while there is time. 

The museum at Point Cook is a 
fine start and it has a grand collection 
of relics. We must make it com- 
plete with suitable radio relics and 
history and I am writing to ask that 
you take a look around. Please look 
for photos, papers, and old manuals 
in old boxes and trunks, and for pre- 
war, or any radio equipment. 

When you find it, please attach a 
tag to it saying what it is and out. 
lining its history, and add “Presented 
Be i aed! » then send 
it, or preferably, take it to Point 
Cook. A call to the Base Adminis. 
trative Officer will ensure you a wel- 
come. Alternatively, get in touch 
with Squadron-Leader Charles Rich- 
ardson at this headquarters. 

_The following is a list of prewar 
air and ground equipment. Our 
museum would be happy to receive 
any part of these sets. 


Airborne: Sterling spark transmit- 
ter, TF receiver, T21 transmitter, 
T22 transmitter, AT2 transmitter, 
TRY transceiver, TR11 transceiver, 
T1073 transmitter, R1082 receiver, 
T1083 transmitter. Ground: AT] 
transmitter, T19B transmitter, T28 3 
transmitter, R49 receiver, RI1084 
receiver, AR4 receiver, ARS receiver. 


STEREO 
EQUIPMENT 
CABINETS 


New 1965 models are now 
available. Can be supplied 
in "make it yourself'' kits. 


MODEL 154 


With ift-up lid over player. Sliding 

door in front of am ier compartment. 

Large storage space, Size: 36in wide, 
17'Zin deep, 31is high. 


ces 

Made and polished .. .. .. £2616 6 

Packing oor r a een SL Be Oe 

Kit of parts .. .. .. .. .. £1618 @ 

Packing 053 5235.03 Sine es 14 8 

Teak +s ee os ee Extrae £310 © 
Free on rail. 


Write for Catalogue 


H. B. RADIO PRODUCTS 


Manufacturers of Quality Redio and 
Radio Furniture for 36 years 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 


Telephone: 56-5580 
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Three motors 


HAVE 
A LIFETIME’S / 


EXPERIENCE | 
With the use of three motors, the ultimate in simplicity can pe achieved. Two motors 

for winding and rewinding and a tine the Capstan motor, for smooth and even ihe IN 
transport during recording and replaying. There are no belts — other than that for 
the counter — no levers and no gears required for engaging the various operating modes. TAPE RECORDING 


SOLD AND SERVICED BY AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
} 
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INTERNATIONAL ACCEPTANCE OF DIN CONNECTORS 


The widespread use of DIN plugs and sockets in tape re- 

corders, amplifiers, radios and ancillary equipment sold in Aust- 

ralia prompted us to look into the whole matter of these con- 

nectors and try to establish the conventions, if any, applying to 

the wiring of the various pins. As will be seen, there are certain 

conventions but, equally, there are also sufficient exceptions to 
confuse the position. 


IRST of all, let’s establish what we 
mean by DIN plugs. DIN is the 
bbreviation for Deutsche Industrie 
orm, which may be translated as Ger- 
any Industry Standard. The standards 


hich corresponds to our own Standards 
Association of Australia, the British 
tandards Institute in UXK., and the 
lational Bureau of Standards in U.S.A. 
DIN connectors are plugs and sockets 
nade strictly to dimensions laid down 
the Germany Industry Standards, to 
insure complete interchangeability be- 
een the products of different manufac- 
urers. Different standards are publish- 
d for plugs with two pins, three pins, 
pur pins and so on up to seven pins, 
itable for use in audio equipment and 
ape recorders, and other equipment in 
e sphere of electronics and telecom- 
hunications, 
Although these plugs were designed 
Germany, manufacturers in other 
ountries have gradually adopted them. 
nifact, they are virtually standard 
quipment for Continental manufac- 
rers and are gaining increasing recog- 
ition in U.K., U.S.A, and Japan. 
| The principal features of these con- 
ectors are that, with the exception of 
he two-pin polarised connectors, the 
Ms afe arranged around a 180 deg. 
c; the same socket can be wired for 
puts and outputs; three-pin plugs can 
© used in five-pin sockets, The system 
Doped pins is shown in figure 


Unlike valve bases, confusion of the 


te laid down by a body in Germany’ 
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By Harry Tyrer 


actual pin numbers is impossible since 
the pins are identified on both sides, of 
the plastic mounting piece into which the 
pins are embedded. Pin 2 is always 
used as the earth connection in all those 
DIN connectors in which the pins are 
arranged in a 180 deg. arc, 

Of the connectors referred to above, 
the two-, three- and five-pin types are 
those most commonly used with the 
type of equipment we are discussing. 

The polarised two-pin type is used 
mainly for connecting loudspeakers and 
headphones to the outputs and, since 
cenfusion can scarcely arise as to the 
correct method of wiring, we need not 
consider it in detail. A two-pin con- 
nector is pictured below. 

Concerning the three- and _five-pin 
connectors, one would like to be able 
to say that the three-pin type is used 
for mono systems, and that the five-pin 
type is used for stereo. In fact, such is 


not always the case. Five-pin connectors 
are now quite common in mono equip- 
ment, 
times found on such 


while three-pin plugs are some- 
items as stereo 


microphones, even when the equipment 
to which the microphone is to be con- 
nected has a five-pin socket. 

Despite this, general practice | has 
tended toward the use of the three-pin 
connectors for mono, and the five- -pin 
type for stereo. This is not surprising, 
for the three-pin connector was designed 
before the days of stereo recordings, 
and the extra pins in the five-pin: version 
were added to cater for the extra con- 


‘nections required in a stereo system. 


Little difficulty is likely to be exper- 
ienced with the three-pin connector 
when used in mono systems. Pin 2 is 
always earth, and it remains only to 
establish which of the two active pins 
(1 and 3) is being used for the particu- 
lar function. For example, if a micro- 
phone is being connected into a mono 
recorder, it is obvious that only one of 
the available active pins need be. used. 

The necessity for a five-pin connector 
for a stereo system is obvious, when one 
remembers that the socket may have to 
be wired for both inputs and outputs. 
With pin 2 used as before for the earth 
connection, four active pins are left, two 
for the inputs and two for the outputs. 

Some measure of agreement seems to 
have been reached by manufacturers on 
the convention to be adopted for wiring 
these pins. Stated briefly, this conven- 
tion is that pins 1 and 4 are inputs, 
pins 3 and 5 are outputs, and pin 2 is 
earth. Most European manufacturers of 
tape recorders seem to have adopted this 
convention for sockets used for connec- 
tion to microphones, pickups, external 
amplifiers and radio detectors (usually 
identified as “diode,” and shown as such 
in our diagram of DIN symbols on page 
107). 


However, there does not appear as yet 
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SPEAKER SYSTEM 
AVAILABLE ! 
The Celesti “Di 10” i i i | 
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; Sed “Audio and Reco Reve june fee 
* Power handling capacily wun HO WATTS RMS. want the Beet “spread” of stereo sound you've Me 


: i heatd. use a Celestion cx 2012 Wee 3 cu. ft. enclosure 
A = in the centre, and two Celestion ‘Ditton 10” units loca- 
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circuit (P 134, August “Gramophone”) offers an out-. 
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y Separate bass and ih. drive uals retarabis speaker ysiers alone! Eecl preg 29/16/6) 
* Half Section 4 element LC crossover. Australian Distributors: : 
* Walnut or feak finishes Encel Electronics — 
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FILAMENT AND GENERAL PURPOSE 
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POWER TRANSFORMERS AND CHOKES 


New HI-FI OUTPUT, SPEAKER AND 


TRANSISTOR TRANSFORMERS 
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to be universal agreement on this point, 
so when purchasing a tape recorder 
fitted with DIN connectors it would be 
as well to establish the wiring connec- 
tions, Unfortunately, in some instances 
the user’s operating manual is printed 
in ‘German, with no translation, which 
does not exactly help the buyer to 
identify the system used! 

Again, with audio amplifiers and 
associated equipment, there is evidence 
that a convention is emerging, if not al- 
ready in existence. A check on a 
number of stereo amplifiers of Euro- 
pean origin showed that the following 
connections were accepted practice: 


CONNECTION TO (WIRING 
-Pick-up(Phono) 
Left channel, pin 3 


: Right channel, pins 1 and 5 
Earth, pin 


Microphone 
Left channel, 
Right channel, 
Earth, pin 2 


Tape recorder 
Left channel, record, pin 1 
playback, pin 
Right channel, record, pin 4 
playback, pin 
‘Earth, pin 


Radio 


Left channel, pin 3 
Right channel, pins 1 and 5 
Earth. pin 


pin 1 
pin 4 


Figure 3. The numbering system for 
fiye-pin and three-pin DIN plugs 
(front view). 


Since there does. not yet appear to be 
any definite standard applied to these 
|connections, it would be unwise at this 
stage to assume that all manufacturers 
jare using the same system, so again it 
is advisable to establish the wiring con- 
|nections when purchasing the equip- 
| ment, 
| The above connections apply to un- 
ibalanced inputs, but professional and 
isemi-professional machines are provided 
iwith both unbalanced and balanced in- 
iputs. This is because the use of 600- 
johm balanced lines is more or less stan- 
|dard practice for signal transmission in 
the professional sphere, and any item not 
iprovided with suitable inputs would not 
Ibe acceptable as professional equipment. 
Balanced inputs for stereo will obvi- 
jOusly require all four active pins to be 
jused for input purposes, and a check of 
ithe operating manual will be advisable 
ito establish which pins are used for left 
jand right channels. In mono systems 
jusing five-pin connectors, some pins will 
inot be used for balanced inputs. Here 
jagain, recourse to the operating manual 
ishould make it clear which pins are 
jused. 

It is perhaps worth noting that some 
Japanese manufacturers, notably Sony, 
luse DIN connectors, but National equip- 
ment is fitted with connectors of their 
own design. Although similar in appear- 


ance to the DIN types, these do not con- 
form to the dimensions laid down in 
the specification, and are not inter- 
changeable. Owners of National equip- 
ment should not therefore buy DIN 
plugs for use with their machines, but 
purchase the appropriate type from the 
importers, Haco Distributing Agencies 
Pty. Ltd., 313-315 Sussex Street, Sydney. 
Incidentally, if there is a need for 
interconnection between equipment fitted 
with DIN sockets on the one hand, and 
some other type of connector on the 
other hand, there are available connect- 
ing leads with DIN plugs on one end, 
and alternative types of plug the other 
end. These will no doubt be obtainable 
through the normal supply channels. 
Another DIN specification lays down 
the symbols to be used to identify the 
various input and output sockets in elec- 
tronic equipment, Like the connectors, 
the symbols have received a fair degree 


Figure 4. These are the DIN } symbols 
most likely to be seen on audio 


equipment and tape recorders. (1) 

Tape recorder. (2) Loudspeaker. (3) 

Microphone, (4) Pickup. (5) Diode 

or detector. (6) Headphones or ear- 
piece. 


of international recognition, and it is 
fairly safe to assume that any manufac- 
turers using the DIN connectors will also 
be using the identifying symbols. 

This explains the somewhat mysterious 
symbols now found on many tape re- 
corders, and certain audio equipment. Al- 
though the symbols are intended to pro- 
vide a ready means of identification for 
the sockets and are meant to be self- 
explanatory, they are not always clear 
at first glance, and can sometimes be 
something of a puzzle for the uninitiated. 


Take for example symbol (1) at the 
top of fig. 4 

This will be found on most good 
quality amplifiers of Continental origin. 
What does it mean? 

Well, it looks a little like a telephone 
receiver, so one might be justified in 
assuming that the socket so marked is 
to be used for amplifying telephone 
speech. Unlikely, you say. Quite so, but 
what is the symbol meant to portray? 
In fact, it is to identify the socket for 
connection to a tape recorder. It is quite 
clear now, isn’t it? The two spools and 
the tape between. 


This example will serve to show that 
once the meaning of the symbols is un- 
derstood, they are easily identified at a 
glance. The accompanying diagram 
shows the symbols most likely to be en- 
countered on amplifiers and tape re- 
corders, with an explanation of their 
meaning. 

Some manufacturers attempt to make 
the meaning clearer by identifying the 
symbols by a suitable word or abbrevia- 
tion, €.g., Mic. P.U., etc., but this is not 
universal practice. 


In any case, the abbreviations used 
are sometimes only applicable to the lan- 
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guage of the country from which the 
item originates, which can tend to con- 
fuse the issue still further. A good qual- 
ity amplifier tested in our laboratory re- 
cently had wording in English, German 
and French. The value of the symbols 
becomes obvious, when seen in a welter 
of polyglot expressions. In any Case, in 
these days of international trading and 
world-wide export activity, it is quite im- 
possible to anticipate the language prob- 
lem in every country to which the goods 
are to be exported. 

The chances are that most of the im- 
ported amplifiers, radios and tape re- 
corders now available in Australia will 
have these connectors and symbols. Re- 
cent development in the field of interna- 
tional standardisation has rendered it 
likely that Australian manufacturers will 
also be using them, or something simi- 
lar, in the not-too-distant future. 


The whole matter of identifying sym- 
bols, and plugs and sockets, has been the 
subject of a lengthy examination by one 
of the Technical Committees of the In- 
ternational Electrotechnical Commission, 
and latest reports indicate that the com- 
mittee will publish its recommendations 
shortly. In view of the widespread 
acceptance of the DIN symbols and con- 
nectors, it is believed that these will be 
the basis of the LE.C. recommendations. 


Incidentally the tendency toward mul- 
tiple input and output sockets introduces 
a series of possible difficujties which 
need to be carefully watched, if satis- 
factory results are to be obtained. Every 
time a-piece of external equipment is 
connected to one of the input sockets, the 
user should ascertain that the item he is 
using is suitable in terms of matching 
impedance and signal strength. 

A socket marked “Mic” is obviously 
intended for a microphone, but there are 
microphones and microphones, which are 
certainly not interchangeable. It would 
not be satisfactory, for example, to con- 
nect a low impedance dynamic micro- 
phone into an input designed for a high 
impedance crystal type. 

In the same way, when an amplifier 
or tape recorder is being driven from. 
an external source, the signal leve] must 
be right for the sensitivity of the input 
circuits. However, this whole matter is 
another story which may well be the 
subject of a separate article in a future 
issue. | 


Hort Speakers U.S.A. 


orton 


Sin 
SK, 
6x 9 
8in 
8in 


3 Watt 
3 Watt 
3 Watt 


26/6 each 
28/- each 
42/3 each 
4 Watt 32/- each 
15 Watt 66/9 each 


Other models available. 


Miller Miniature Packaged Pre-tuned 
IF Strip. Gain 50 dB. Selectivity: 
8KC at 6 dB, Dimensions: 1.5in x 
55in x .Slin. 
£3/17/- each 

ASTATIC Hand Microphone.  Cer- | 
amic, shockproof case. Fully 
shielded output — 50 dB.  Press-to- 
talk .. . £4/19/6. 


All prices Plus Tax 


A. J, FERGUSON (ADELAIDE) PTY. LTD. 
189 FLINDERS STREET, ADELAIDE 
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HANDEL, 7 


GEORGE FREDERICK HANDEL. 
Messiah. Conducted by Sir Mal- 
colm Sargent. Elizabeth Harwood, 
soprano. Norma Procter, contralto. 
Alexander Young, tenor. John 
Shirley-Quirk, bass-baritone. Royal 
Choral Society. Royal Philharmonic 
Orchestra. Arnold Grear, organist. 
Readers Digest. Dynagroove. 
Stereo. R.C.A. Custom. 


There are a great many schools of 
thought concerning the, Messiah. Each 
conductor has his own ideas about the 
tempi, the dynamics, about the orna- 
ments and particularly about the scoring. 
This is all due to the fact that the 
instructions in the score, as left by 
Handel, are so inadequate that even to 
begin the work the conductor has to 
make two decisions. 


The first movement is marked grave 
but no one knows how slowly it is to 
be taken. The composer does not even 
indicate whether it is to be loud or soft. 
It means that the conductor has to 
make a personal decision at almo-t 
every bar. Some people say that it was 
traditional to have ornaments and 
cadenzas but these have all to be 
invented, so that the result is almost a 
new: composition. 


In the present performance, the or- 
chestra plays the original Handel strings, 
trumpet and drum parts plus orchestra- 
tions which the conductor has arranged 
“unhesitatingly, adopting any good ideas 
from earlier experienced, editors.” 


The last recording of this work I 
reviewed was the performance by Sir 


Classical 
". Reviews: 


By RAMSAY PENNICUICK 


Malcolm Sargent 


Adrian Boult with the London Sym- 
phony Orchestra and Chorus and the 


soloists Joan Sutherland, Grace 
Bumbry, Kenneth McKellar and David 
Ward. One feels that a_ satisfactory 
arrangement would be to amalgamate 
the two casts. Sir Malcolm Sargent is a 
most accomplished choral conductor and 
the Royal Choral Society is an excel- 
lent body of singers. The Royal Phil- 
harmonic Orchestra are generally most 
satisfactory although the Pastoral Sym- 
phony is dull but this may be the 
conductor’s fault. It is between the 
soloists that there is the great difference. 

Elizabeth Harwood is an_ excellent 
English oratorio singer but she is com- 
pletely eclipsed by Miss Sutherland not 
only in all the ornaments and cadenzas 


‘that the latter interpolates but in the 


dazzling exhibition of coloratura singing 
that is displayed in such a solo as 
“Rejoice greatly.” Miss Procter is a fine 
English contralto but has not the 
unique and rich voice of Miss Bumbry. 

However, the two male soloists are 
much superior to those in the Decca 
recording. Alexander Young is an ex- 
cellent and most cultured tenor, with a 
fine range of style and splendid diction. 
John Shirley-Quirk, whom we are fortu- 
nate to have heard in Australia, has a 


vivid, vital voice and is certainly one - 


of the best singers of his kind in the 
world. His “Why do the Nations” is a 
brilliant display of florid singing, every 
note in place and wonderfully clear 
diction. 

The recording is extremely good with 
an excellent surface. 


LEOS JANACEK—Glagolitic Mass 


LEOS JANACEK. Glagolitic Mass. | 


Evelyn Lear, Soprano. Hilde Rossel- 
Majdan, Contralto. Ernst Haefliger, 
Tenor. Franz Crass, Bass. Choir 
and Orchestra of the Bavarian 
Radio. Conductor: Rafael Kubelik. 
Organist, Bedrich Janacek. D.G.G. 
Mono. LPM 18954. 

The text of this Mass consists of a 
translation of the normal Latin liturgi- 
cal text into the ancient Slavonic Lan- 
guage which is still the liturgical lan- 
guage of the Russian Orthodox Church. 


In the ninth century, two monks St. 
Cyrill and St. Methodius were sent 
from Greece on an evangelical mission 
to the Slavonic peoples. In order to 
make themselves and their religion 
understood by the common people they 
developed this alphabet and translated 
into this language various religious 
texts. It is completely in keeping with 
Janacek’s character that he gave pre- 
ference to the Slavonic before the Latin 
text of the Mass. The composer’s ideas 
were to write music organically con- 
nected with the intonation and flow of 
the living, spoken word. 
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The Mass consists of eight sections. 
Its themes are rich and full of character, 
often suggesting folk music. The work 
begins and ends with instrumental move- 
ments. Brass fanfares give these sections 
a radiant and strident colour. It is 
thought this idea was suggested to the 
composer by the fanfares he heard at 
festive Masses, played as the priests 
approached the altar and again as they 
left at the conclusion of the Mass. 


The Kyrie begins with the soprano; 
then the chorus enters and becomes in- 
creasingly prominent. The Gloria is 
first sung by soprano and chorus; the 
soprano solo, lyrical in character, is in 
direct contrast to the dramatic choral 
sections. Later the tenor enters with 
terse interjections. The Credo begins 
with a rhythmic introduction, then the 
chorus and tenor proclaim their belief 
in God the Creator. There is a. striking 
effect when the chorus repeat the word 
Veruju (I believe) four times. Then 
follows an orchestral interlude said by 
some people to depict three scenes 
from the New Testament. The interlude 
ends with an organ solo full of lamenta- 


tion. The chorus then tell in increasingly 
powerful declaration of the Lord’s Cruci- 
fixion, Resurrection and Ascension, in | 
alternation with the tenor and bass 

soloists. 

The Sanctus and Benedictus are — 
combined in one movement. Delicate — 
orchestration, with a solo violin, backs — 
the imitative passages for the soloists, 
the contralto being heard for the first 
time. Finally the chorus sings a hymn 
of praise. The Agnus Dei is notable © 
for the appeals to God of! the soloists — 
and the work ends with a tempestuous ~ 
organ solo rounded off with a brief 
intrada for the orchestra. 

The music is completely original, full. 
of suggestions - ‘of folksong, brilliantly 
scored and it is said that the composer 
wished it performed in the open air, — 
not in the confines of a church. The 
soprano and tenor solos are very im- 
portant, the bass and contralto having 
little to do. All the singers are excel- 
lent and so is the chorus and orchestra. — 
A notable feature is that all the singers 
have taken the trouble to learn the 
work in the Glagolitic language which 
gives it a unique colour. The organist 
is very good and Kubelik a most capable — 
conductor. 

(This and the Maggie Teyte record — 
elsewhere by courtesy of Rowe Street 
Records, Sydney.) 


Missa Papae Marcelli 


PALESTRINA, Missa Papae Marcelli. 
Choir of St. Hedwig’s Cathedral, — 
Rerlin. MOZART, Missa Brevis in — 
C, K220. Agnes Giebel, Marga 
Hoffgen, Josef Traxel, Karl Kohn. 
Choir of St. Hedwig’s Cathedral, | 
Berlin. Berlin Symphony Orchestra. 
Conductor: Karl Forster. Record — 
Society. No. 6162, Available in — 
Mono and Stereo. 


The abuses of church music in the 
sixteenth century had been brought to, 
the notice of the Council of Trent in 
1562, coupled with a proposition for — 
the abolition of all music in public © 
worship except that of the Gregorian 
Plain Chant. This proposal was rejected — 
by the Fathers of the Council. How- © 
ever, Pope Pius IV, a great lover of 
music, appointed a body to go into the — 
question of this church music. It was 
finally decided to ask Palestrina to com- 
pose a Mass which would serve as a 
model in future. Palestrina wrote three — 
Masses and the Cardinals finally chose 
the third one, afterwards known as the 
Missa Papae Marcelli. 


The original six-part Mass is for 
soprano, alto, two tenors and two 
basses but there seems to have been a — 
good deal of alteration done by various © 
people. I followed the recording with © 
the Novello edition; the parts were — 
changed often, the harmonies altered — 
sometimes, and the second Agnus Dei ~ 
omitted. The performance of the Berlin — 
Choir is excellent, particularly thrilling 
being the ending to the Gloria in 
Excelsis. 

The Mass in C is one of Mozart's 
shortest and, in design, most elementary 
works in this style. The choral sections 
are entirely chordal and the solo voices — 
simply have imitative passages. How- — 
ever, this does not detract from the © 
work, the only weakness being that all — 
the sections are in the key of C except — 
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xcelsis. There is a lot of doubt as to 
yhen the work was actually written but 
ts brevity seems to link it with the 


eing maintained. Recording is good. 
Keka 


XOWLAND AND BYRD. DOWLAND: 
Five pieces for lute. BYRD: Four 
pieces for lute. DOWLAND: Six 


- Julian Bream, lutenist. Peter Pears, 
tenor. R.C.A. LSC-2899. Available 
in Mono and Stereo. 


| The first side of this record is taken 
om a performance in America, Julian 
team introducing each group with a 
»w explanatory words. Although Bream 
p an excellent player, the lute is, I 
>el, a monotonous instrument. 


'I think the Byrd items have more 
ariety than those of Dowland. 


It was rather a relief to get to the 
cond side. No one would pretend that 
ears has a wonderful voice but so 
husical and intelligent is he, and so 
xcellent is his enunciation, that what- 
er he does gives one pleasure. The 
Mgs are quite varied and he and 
ream seem to be so obviously en 
pport that the result is delightful. 
lhe recording is excellent. 


ern 


IEETHOVEN: Trio in B flat major, 
| for piano, violin and cello, op. 
(Archduke). The Alma Trio. Adolph 
Baller, piano, Andor Tuth, violin. 
Gabor Rejto, cello. Universal Re- 
cord Club UC-690. Stereo. 


| At the beginning of the nineteenth 
ntury, composers still found their most 
ependable income came from. being 
# the service of the Church or attached 
some aristocratic house. From the 
Pginning of his career Beethoven ac- 
epted commissions from rich patrons 
ut he soon showed that he was going 
write what he liked, .although he 


certain work to him. 


Among Beethoven’s affluent spon- 
Hrs, the composer singled out an obvious 


omposer’s life. Beethoven dedicated 
any important works to him, the most 
ptable being his last trio for piano, 
jOlin and cello, 

|The first subject of the first move- 
ent begins with a noble majestic phrase 
thich at once denotes the importance of 
e work. The Scherzo is full of freedom 
d joy and the Trio has a curious 
iromatic passage in the middle. The 
ird movement begins with a theme, 
iati Then it 
pears as if the movement will end 
th a restatement of the theme, instead 
which there is an elaborate section 
th various modulations; ultimately the 
ovement ends in a satisfactory manner 


songs for tenor voice and lute. . 


ould placate some patron by dedicating 
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with an amplification of the original 
melody. This leads directly into the 
vivacious last movement. 

The instrumental parts are all difficult 
but the three players are completely 
satisfactory except that the pianist in 
the opening of the first movement is in- 
clined to put in very slight hesitations 
which I feel are out of the picture. I 
had not heard the Alma Trio before 
but can highly recommend this per- 
formance. The balance between the 
instruments is excellent and the recording 
very good. 


* * * 


VAUGHAN WILLIAMS: Symphony 
No. 9 in F minor., London Phil- 
harmonic Orchestra, Conductor Sir 
Adrian Boult. World Record Club. 
Stereo. TE/375. 

The cover note for this record begins 
with the statement that Verdi was 
79 when he finished his master- 
piece, the opera Falstaff. It goes on to 
mention the works which Vaughan 
Williams _wrote between his seventy- 
ninth and eighty-fifth years and one 
must admit) that these works cannot 
be taken very seriously. In his later works 
the composer was inclined to present 
a synthesis of the musical and expres- 
sive content of previous works and the 
present one seems rather as afterthoughts 
of the Sixth and Antarctica. 


The composer compiled an analysis 
of the present work and cited 26 differ- 
ent excerpts for discussion. This means 
that each of the four movements is 
practically formless and generally relies 
on contrast for maintaining the interest. 
He uses a flugel-horn solo in the slow 
movement but it is very reminiscent of 
the natural trumpet in his earlier Past- 
oral Symphony; he also uses three saxo- 
phones which give unusual colour to 
certain passages. This is not original, 
however, as he himself had used this 
instrument in Job and the Sixth Sym- 
phony. Personally, I think the saxo- 
phone lends a curious exotic flavour 
to any orchestra. 


The work is in four movements but 
it is impossible to analyse any of them; 
the last one particularly seems to 
wander a good deal. 


I am sure Sir Adrian Boult and the 
London Philharmonic Orchestra do all 
that is possible to clarify matters but 
the result is still rather nebulous. The 
recording is very good. 


Ao Rk 


CHOPIN. Recital. Polonaise in A flat, 
op. 53. Waltz in D flat, op. 64 
No. 1. Fantasie Impromptu, op 66. 
Nocturne in E flat major, op. 9 No. 
2. Etude in C minor, op. 10 No. 12. 
Polonaise in A major, op. 40 No. 1. 
Etude in E major, op. 10 No. 3. 
Waltz in C sharp minor, op. 64 No. 
2. Prelude in D flat major, op. 28 
No, 15. Etude in G flat major, 
op. 10 No. 5. Jorge Bolet. World 
Record Club. Stereo. T/4043, 

Jorge Bolet is a South American 
pianist who is said to have received his 
training in New York. He visited 
Australia for the A.B.C. early this year. 
I heard him twice but was not very 
impressed with him. He had a colossal 
technique but in the Brahms concerto he 
thrashed. the piano wunmercifully for 
three movements. In a recital he dis- 
played greater variety of tone but was 
never a very impressive pianist. 


However, it must be admitted that this 
Chopin recital may cause one to change 
one’s opinion. The program is hack- 
neyed but he is always restrained and 
never gives way to any vulgar display. 
Even the two Waltzes are played at a 
reasonable speed. They are generally 
rushed through in a terrible manner. The 
playing is full of poetic touches although, 
when necessary, there is a display of 
virtuoso technique. The story related on 
the cover about the ever popular Fan- 
tasie Impromptu is new to me. 

The recording can be strongly recom- 
mended to all those people who like to 
hear the well-known favourites. The 
piano tone is very good and the record 
surface excellent. 


Keak oi*® 


PROKOFIEFF. Peter and the Wolf. 
Narrated by Lorne Greene. Classi- 
cal Symphony, London Symphony 
Orchestra. Conductor: Sir Malcolm 
cargont R.C.A, Stereo, LXX/LSC- 
2738. 


Prokofieff is a composer who writes 
in conventional way but gives his har- 
monies a sharp acid tone by the in- 
clusion of what appear to be wrong 
notes or by sudden modulations. In Peter 
and the Wolf he very cleverly charac- 
terises the various animals and birds by 
themes which suggest the originals and 
also by assigning a different instrument 
to each theme, so that youthful listeners 
are given an excellent lesson in orche:- 
tration without their being conscious of 
it. The themes are witty and suggestive 
and the music is as successful as any 
thing Prokofieff has written. 

The Narrator Lorne Greene is a 
Canadian who has achieved great popu- 
larity in America in a NBC TV show 
called “Bonanza.” On the couple of oc- 
casions I have seen this show I was not 
taken with it nor with Mr Greene’s 
portrayal of the father, but I appear to 
be in the minority. I really do not see 
that he is particularly suited to narrate 
this amusing story and I have certainly 
heard recordings in which the talking was 
much more successfully achieved. The 
London Symphony Orchestra play most 
successfully and Sir Malcolm Sargent 
gives a witty interpretation of the charm- 
ing music. 

There is no firm agreement as to 
whether the Classical Symphony is to be 
taken seriously or whether it is a parody 
on the early masters whom the com- 
poser in his youth so scornfully rejected. 

The work is scored for a Haydn-sized 
orchestra and, whatever the cause of its 
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origin, is a charming good-humoured 
work and appears to pay homage to the 
composers he despised. The four move- 
ments are full of grace and gaiety and 
abound in delightfully original touches 
which never step outside the style of the 
period. It may be that this is one of 
the composer’s works which will con- 
tinue in popularity when the more biz- 
arre ones are outmoded. The 
playing once again is excellent and it 
has been well recorded. 


x * * 


MAGGIE TEYTE. Songs of Faure, 
Hahn, Dvorak. Songs from oper- 
ettas by Romberg, Gibson, Cuvillier 
and Offenbach. Three songs by 
Brahms, two songs by Schumann. 
Five songs by English composers. 
Decca. Mono LXT6126. 

The cover of this record gives an 
interesting sketch of Dame Maggie 

Teyte’s life. Before she was 18 


she sang in Paris in acts from Mozart’s 
Figaro and Don Giovanni, the other 
singers being Lili Lehmann, Mario An- 
cona and Edouard de Reszke. She was 
a pupil of Jean de Reszke and when 
she sang Melisande at the Opera 
Comique in 1908 she became the only 
rival of the celebrated Mary Garden as 
a singer of French music, She celebrated 
her sixty-seventh birthday with a recital 
at the Festival Hall in 1955. She is-a 
most active and successful singing 
teacher in London. 

The first two songs, by Faure and 
Hahn, reveal at once the wonderful 
golden quality which her voice has 
always possessed; also her command of 
legato and her excellent phrasing. It 
is rather interesting that the Hahn 
song, Si mes vers, has always been one 
of her favourites, for Hahn was the 
conductor for her first appearance in 
the Mozart excerpts. 

She has always been fond of Chris- 
tina’s lament which is a vocal arrange- 
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ment of Dvorak’s famous Humoresqu 
“Songs My Mother Taught Me” by tl 
same composer is of a much high 
standard. One feels that her talents ai 
rather wasted in the Operetta number 
although she declares that her top B | 
the Student Prince excerpt is the mo 
beautiful note she has ever recorde 
The song from Offenbach’s La Pel 
chole is a very different matter at 
this is sung with enchanting Zest. 


Of the five German lieder I like be 
Brahms’ “Meine Liebe ist Grun” ar 
the two Schumann songs, the favourit 
“Der Nussbaum,” being sung with gre 
tenderness. 

Dame Maggie begins the Engli 
group with Quilter’s setting of Tenn 
son’s “Now Sleeps the Crimson Petal 
probably the best of this well-knoy 
composer's songs and most tender 
sung. This is followed by an “Indi 
Love Song,” by Delius, a compos 
whose songs one seldom hears. Thi 
follow songs by Bridge, Webber ar 
Graham Peel. Everything is splendid 
done and the selection is so varied th 
it will give pleasure to most. TI 
operetta numbers have orchestral accon 
paniments and all the piano accon 
paniments on the second side are we 
played by Rita Mackay. 3 

* * * 

Coq @Or (Suite), Rimsky-Korsako 
The Comedians (Suite), Kabale 
sky. Philharmonia Orchestra. Co) 
ductor: Efrem Kurtz. World Reco 
Club. Stereo T/4015, q 

The “Golden Cockerel” was the la 


opera Rimsky-Korsakov wrote but tk 
censors thought it ridiculed the Cz: 


and his family so it was not performe 
until 1909, after the composer’s deat! 

The libretto suited the compose 
genius perfectly, He was not suited 1 
dramatic situations or intense hums 
emotions but when it came to portra 
ing fantasy and ironic wit he was wi 


surpassed. Apart from the satire on tt 


stupidity of the Court and the Arm 
it is difficult to see why the story wi 
objected to. In fact at the end one 
left in doubt as to who is real ar 
who supernatural. 

The work is scored with all tt 
composer’s usual brilliant colour ar 
the characterisation is masterly. TI 
King and his entourage are. give 
straight-forward folk-tunes and tl 
Astrologer and the Queen of Schem 
chan are portrayed in florid chromat 
melodies. The playing of the Philha 
monia is excellent, particularly brillia 
being the brass fanfares when tl 
Cockerel gives warning of danger. TI 
composer died before he could arran; 
the suite and the work was done ft 
Glazounov and Steinberg. 

Kabalevsky is still alive. His time h 
been very much taken up with teachil 
and writing music for the use | 
students. However, he has several syr 
phonies, piano concertos and an opé 
to his credit. The present suite w 
written to accompany the play “Ti 
Inventor and the Comedians” by Dani 
It consists of eleven short numbe 
which are deftly scored, rather remin 
cent of Prokofieff but without ft 
piquant touch that the latter’s wro 
notes give. It all sounds rather di 


VIC.: Goldring Engineering Distributors Ltd., 368 Little Bourke S$t., Melbourne. 67-1197 after the dazzling colour of the fi 
QLD.: King and King Ltd., 77 Queen St., Brisbane. 2-3711 work, Once again the orchestra pla 
$.A.: Ernsmiths, 52 King William St., Adelaide. 51-6351 with great skill and Kurtz is always 
W.A.: Goldring (W.A.) Pty. Ltd., 144A William St., Perth most resourceful conductor, particulé 

GE:P179 | ly in dealing with ballet music. ' 
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HE STORIES OF SHERLOCK 
_ HOLMES, Read by Basil Rathbone. 
Philips Caedmon TC 1172, 
It has been said that Sherlock Holmes 
; the most widely known fictional char- 
eter in all world literature. Be that as 
may, the name is part of our lan- 
age, even though the stories them- 
elves have lost some of their appeal 
ith changing tempo and environment, 
\ evertheless, some idea of Holmes’s 
Ontinued standing is evident in the fact 
hat a 64-page quarterly called “The 
aker Street Journal,” which is sub- 
ribed to by lawyers, editors, doctors, 
Oliticians, clergymen, writers, business- 
nen and educators, has put out 2,560 
ages in the past ten years solely on 
lucidation, appreciation and discussion 
f the 60 Sherlock Holmes stories. 
Of the two recorded here, “The Adven- 
re of The Speckled Band” is usually 
egarded as one of the best while the 
ther, “The Final Problem,” is of special 
nterest for its historical association. It 
ras intended to be the last of the series 
- number 25 —- and in it Holme’s 
eath is reported but world-wide protests 
sulted in Conan Doyle resurrecting his 
ero for another 35 tales. 
| Needless to say, Basil Rathbone’s tell- 
ng of these stories is superlative. Rath- 
One played the part in 16 films and 
inumerable radio performances and pro- 
ably is more closely associated with 
lis Characterisation than with any other. 
e album is well recorded and most 
ttractively presented. However, it is 
yailable at present only on indent order 
porsh any local retailer. 


* * * 


ULLIVER'S TRAVELS—The Voyage 
to Laputa and the Houyhnhnms. 
Philips Caedmon TC 1099. 

‘These fine readings by Sir Michael. 
edgrave are of the two final parts of 
ulliver’s Travels” — the two least well 
10wn. Most of us have read of the 
Dyages to Lilliputians and the Brobdi- 
lagians, assuming these to be the whole 
' the story. The fact is that they are 
le two parts of the satire which have 
ecome established as children’s books, 
mply because their external appeal is 
ach that they can be enjoyed as tales 
lithout regard for their bitterly satiric 
pects. But in the Voyage To Laputa, 
e barbed commentary on intellectual 
an is of the essence. Here is a race 
technicians all, literally, with their 
bads in the clouds for they live on a 


ae final voyage is the most vicious, 
e most excoriating of all. Gulliver finds 


anages finally to return to his own 
untry, Gulliver is so nauseated by 
nman society as a result of his experi- 
ces that he continues to find the com- 
ny of the nags in his stable more 
lerable. 

A splendid reading by Sir Michael Red- 
ave offers a valuable opportunity to| 
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q Reviewed by Ellis Blain 


become more intimately aquainted with 
this masterpiece of satire. 


The record is available only on indent 
order. 
* * * 


LOVE LETTERS OF THE IRISH PAT- 
RIOTS. Spoken Arts 821. 

This makes a perfect companion to 
“Revolutionary Poems And Speeches of 
Ireland” (ARGO RG193) reviewed some 
eight or nine months ago. The speeches 
and poems as spoken by Michael Mac- 
Liammoir are soul-stirring, even to one 
who is unconcerned With the cause, for 


their humanity, their eloquence and their 
fanaticism. These love letters on the 
other hand display aspects only hinted 
at in the public utterances. They are 
concerned with the heart rather than 
the spirit. 

Theobald Wolfe Tone confides to his 
16-year-old wife, Matilda, before and 
after the abortive insurrection of 1798. 
The young advocate, Daniel O’Connor 
is heard courting his cousin, Mary, and 
more than 25 years later, their affirma- 
tion of a great love. Robert Emmett 
and Sarah Curran exchange letters after 
the Rebellion of 1803, Thomas Davis 
and Annie Hutton are represented and 
also the passionate Charles Stewart Par- 
nell and Kitty O’Shea... 

A most unusual and profoundly affect- 
ing production presented with consider- 
able taste and skill by a most accom- 
plished cast which includes such stars 
of the Dublin theatre as John Jordan 
and Blanid Irvine. va 
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Devotional and 


HARK THE HERALD ANGELS SING. 
George Beverly Shea. Arranged and 
conducted by Nathan Scott. Stereo, 
R.C.A. Dynagroove LSP-2937 (Also 
available in mono LPM-2937). 

| Interest: Christmas devotional. 

: Performance: Very sincere. 

Quality: Normal. 

| Stereo: Modest. 

George Beverly Shea’s contribution to 
he 1965-6 Christmas season is a disc 
Which should especially appeal to those 
eeking an emphasis on the devotional 
aspect. The expressed intention is “to 
earch beyond the tinselled curtain of 
he trite and commonplace” and to lay 
the emphasis upon the one whose birth- 
lay the season commemorates, In so 
oing, he has left the beaten track to 
resent the following Christmas/Gospel 
ongs: 
| “Hark, The Herald Angels Sing,” 
Joyously Sang The Choirs,” “That 
Seautiful Name,” “Have You Ever Seen 
the Star?” “Dear Little Stranger,” “Lo, 
How A Rose Is Ere Blooming,” “It 
tame Upon A Midnight Clear,” “Christ- 
nas Star,” “Joyful, Joyful, We Adore 
hee,” “Shadows So Softly Enfold Thee,” 


4-Record Album 


JOYOUS MUSIC FOR CHRISTMAS TIME. “Readers Digest” four record 
album, recorded by RCA. Mono RDM-45-1, 2, 3, and 4. (Also available 


in stereo.) 


Interest: Christmas and devotional. 


Performance: High standard. 
Quality: Outstanding. 


| out 


mono Version. 


In the previous review, I rated the set as “superb, in terms of arrangement, 
performance and recording quality.” Would it still rate the same, two years 


later? 


Well it does. There’s no need to modify the adjective in any way. 
_ Record 1 is devoted to Christmas songs and carols, but on what a scale! 
They are presented by the Royal Philharmonic Orchestra, the Tower 
Brass Band and Organ, the Beecham Choral Society, the Choir of the Carmelite 
Priory and Ealing Grammar School Boys’ Choir — these under chorus- 
‘master John McCarthy and Conductor Peter Knight. 
i Record 2 introduces “Christmas Suite For Orchestra,” with Richard 
Benson and his orchestra weaving a pattern of variations around “Rudolph,” 
“Jingle Bells,” “Sleigh Ride” and three or four other songs of the festive 
| season. And what clean, sparkling sound it is. 
“Christmas Music For Organ And Bells” on side 2, offers a conglomerate 
}of organ, bells and brass —- an “ordered chaos” of sound scaled up to 
| cathedral-like proportions. Notable feature of this side is the sonic weight 


of the organ. 


| On record 3, excerpts from Handel’s “Messiah” are presented by the 
| London Philharmonic Orchestra, the London Philharmonic Chorus, Heather 
| Harper, soprano, Norma Proctor, contralto, Richard Lewis, tenor, John Holmes, 
bass, and with John Pritchard conducting. This is music of a high quality, 


superbly recorded. 


Record 4 provides yet another variation, with German carols on one 
side and French on the other — both highly enjoyable. 
And the price? Five pounds. (W.N.W.) APE 


I reviewed the stereo version of this set in January, 1964, just missing 
on ‘the Christmas season. Readers Digest are offering it again for 
the 1965-66 Christmas and requested, on this occasion, a review of the 


Australia”’ 
Staff Review 


Panel 


t 
Christmas 
“He Became Poor,” “Joy To The 
World.” 


Musically, the songs are well present- 
ed, Bev. Shea having the benefit of 
close instrumental and choral support. 
In the line of Christmas devotional 
music, this is one well worth a hearing. 
(W.N.W.) 

path tn Ae 


CHRISTMASTIME with DON 
HUSTAD and TEDD SMITH. 
Stereo, Word (Gospel Film Minis- 
try) WST-8319-LP. 

Interest: Gospel music at its best. 
Performance: Virtuoso standard. 
Quality: Seldom bettered, 

Stereo: Adequate. 

Don Hustad, organist, and Tedd 
Smith, pianist, of the Billy Graham 
Crusade Team excel themselves in this 
new Christmas recording. Tedd Smith 
has a fine instrument and plays well, 
particularly so in his solo “Thou Didst 
Leave Thy Throne.” But Don Hustad, 
at the console of a large but unidenti- 
fied pipe organ, provides even more 
impressive sound, particularly in the 
bass register, with a range of pedal 
notes that really shake the floor. 
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Their numbers, a mixture of piano 
solos, organ solos and duets include: 


_ “Angels We Have Heard On High,” 


“It Came Upon The Midnight Clear,” 
“Joy To The World,” March Of The 
Kings,” “Oh Come All Ye Faithful,” 
“Gesu, Bambino,” “The First Noel,” 
“There’s A Song In The Air,” “Pastoral 
Symphony From Messiah,” “Thou Didst 
Leave Thy Throne,” “Silent Night, Holy 
Night,” “The Birthday Of A King.” 

Yes, the music is excellent and the 
sound so good that I’d rate it as 
superb if I wasn’t afraid of using my 
last superlative! If you can only afford 
one new record for Christmas, this 
could be it. (W.N.W.) 

* * * 


CHRISTMAS CONCERT AT THE 
CONSOLE. Paul Mickelson, play- 
in the N.B.C. Pipe Organ, Holly. 
wood. Stereo, Supreme Console 
CS-6005, (Also available in mono 
CM-5005). 

Interest: Christmas and pipe organ. 
Performance: Smooth. 

Quality: Normal. 

Stereo: Adds dimension. 

Pau] Mickelson, well known as an 
arranger and conductor of Gospel music, 
takes the console himself to present this 
program of Christmas melodies. He 
plays smoothly and capably and relies 
a good deal on arrangement and regi- 


“INNERBOND” (Regd.) 


BONDED 
ACETATE 
FIBRES 


For packing in 


SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
"INNERBOND" js light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "'INNERBOND'"' will hang as a ''cur- 
tain'’ and will not fracture or break down 
due to vibration. 

"INNERBOND" jis odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND" ‘ 
has a nominal thickness of I|'' and at this 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 


STOCKISTS 
SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 
MELBOURNE—J. H. Magrath and Co, Pty. 
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at Js6oz sq. yd 


Ltd., 208 Little Lonsdale St. 


BRISBANE—A._ E, 

Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodville 

Rd., Woodville; General Accessories, 81 
Flinders St. 

PERTH—General Accessories, 46 Milligan St. 

if unobtainable 
0 0 


For 1 sq. yd. as above send £1 
For 2 sq. yds. as above send £1 17 6 
For 4 sq. yds. as above send £3 5 0 


Harrold Pty. Ltd., 


Postage paid in Australia and Territories. 


to the manufacturers 


WONDER WOOL 


PTY. LIMITED. 


87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.0., SYDNEY. 
Phone: 56-2780. 
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LIGHTER CARTRIDGES have permitted 
revision of the bance system 


A shorter main-weight and movable end-cap (illustrated) will balance all cartidges from 3-17 grams 
‘neither S.M.E. shell without accessory weights. In the above illustration notice the positioning of 
the end-cap and weight which gives still lower inertia. Conversion parts avaliable for earlier Series 
| arms, Ortofon cartridge with transformer should be used with S2 SHELL for preference. They 
cannot be balanced in the G SHELL with the new weight. 


S.M.E. PICKUP ARMS ACCESSORIES 


Current Series |! new plastic pack cojnplete Weights al types, Standard, W/9, 
a with L.4 connecting lead Sess shell W/12, W/9A, W/I2A, each .- «+ £22220 
prices 3009) eviiind nail eed) ene) weligaeguey 298012 C.l Conversion Kit s. ss es 0 «+ £2 2 0 
S012 8s ikoe vant Wsgeeaan re ery es aaurewyu Ab OLEC aaa Hable lie for Lightweight th 
. shells only .. .«. CPR Ree tainty 
Leads complete with plugs for 
effective HEAD SHELLS aaa pice: over 20,000 eae Be 
$.2 Ultra Lightweight .. .. .. +. £2 8 0 ee HR Men Ke ied Ne ad hy 
ea reeues 7 
Ist November, 533 standard Lightweight .. .. -. £114 0 Lh At a a tee ee 
D3 Decca Adaptor (Serial Nos. be- P.! Plinth—increase height of arm £1 8 0 
1965 low 20,000, requires Weight W/9) Series | Bias Adjuster .. -. .- -- £1 7 9 
WIP cat cared aie ten ie eeen warns £315 0 Phono Plugs .. ++ «+ e+ es «2 #8 an) 


Only S.M.E.. Precision Pick-up Arms offer all these features . . . Choice of arm length Model 3009 
(9"'| or Model 3012 (12"') for still lower tracking error—of special importance with elliptical styli 
_.. Low inertia... High precision ball races and knife-edge bearings for minimum pivot friction .. . 
Linear offset chosen for lowest distortion . . . Automatic slow-descent with hydraulic control... 
Bias adjuster calibrated for tracking force . . . Exact ‘overhang adjustment with alignment pro- 
tractor . . . Precise tracking force from 4-5 grams applied without a gauge - - . Shielded output 
socket . . . Low capacity 4 connecting cable with quality plugs... Light-weight shell . . . Camera 
finish in satin-chrome gun-black and anodised alloy . . . Comprehensive instructions . . . Rational 
development—all improvements can be incorporated in any existing Series Il arm. For sales and 
service ring 29-1527. 


| | SALES PTY. LTD. 
LIDO HOUSE, 400 KENT STREET, 
SYDNEY. PHONE 29-1527. 
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ration to combat the possible tedium 
' these traditional but over-exposed 
elodies. 

The organ itself is the well-known 
eatre-type instrument installed in the 
.B.C. studios but Paul Mickelson steers 
fairly safe mid course between 
ypular traditional registrations. He 


ays: 
“Joy To The World,” “What Child 
This,” “Hark, The Herald Angels 
ng,” “I Heard The Bells On Christ- 
as Day,” “It Came Upon The Mid- 
t Clear,” “O, Holy Night,” “The 
rst Noel,” “O Tannenbaum,” “Away 
A Manger,” “O Little Town Of 
thlehem,” “Silent Night,” “O Come 
ll Ye Faithful.” 
An imported American pres:ing, the 
lity is satisfactory but not brilliant, 
d the stereo enough to add dimension 
‘the sound. The surface is free from 
ss and crackle but an_ eiement 
Jow frequency rumble will be noticed 
those with wide-range systems. 
Perhaps I should mention that the 
msole label, a subsidiary of Supreme 
scordings, is handled in Australia by 
uthwell applies, 176 Geelong Road, 
otscray, W11, Victoria (W.N.W.). 
af x * * 


RISTMAS WITH BILLY VAUGHN 
and his Orchestra, Stereo, Dot 
(Festival) SZL-931,713. (Also avail- 
able in mono.) 


- Interest: Christmas melodies, plus! 
- Performance: Highly enjoyable. 
Quality: Excellent, 
Stereo: Normal spread. 
| Christmas record, Billy 
lughn gives his famous saxaphone a 
liday, brings his strings up front and 
iroduces bells, organ and chorus. But, 
bugh the sound is so different, as a 
lult, it retains the strong melodic pat- 
in which makes all Billy Vaughn’s 
sic so easy on the ear. In fact, he 
Nages to get quite a lot out of 14 
te traditional Christmas numbers: 
hite Christmas,” “It Came Upon A 
dnight Clear,” “O Holy Night,” 
eck The Halls,” “The First Noel,” 
»”y To The World,” “Adeste Fideles,” 
lent Night,’ “God Rest Ye Merry 
ntlemen,” “Oh Tannenbaum,” “Hark 
e Herald Angels Sing,” “Faith Of 
r Fathers,” “Jingle Bells,” “O Little 
wn Of Bethlehem.” 
lf you like melody, you'll certainly 

this one. (W.N.W.) 

: * * * 


i OLD-FASHIONED CHRISTMAS 

| With The Old-Fashioned Revival 

} Hour Choir. Stereo, Supreme 
SS-2026. (Southwell Supplies). (Also 

| available in mono SM-1026) 

| Interest: Well-known Gospel choir. 

| Performance: Excellent. | 

Quality: Excellent. 

| Stereo: Well spread. 


Well known around the world by its 
jticipation in Dr and Mrs Fuller’s 
id-Fashioned Revival Hour” radio 
adcast, the Revival Hour Choir pre- 
Hs this special program of Christmas 
nhs. The choir can always be relied 
m for a well-ordered sound but (if I'm 
judge) the influence of Paul Mickel- 
f aS producer of this disc has resulted 
a wider variety of presentation. Credit 
uld go also to conductor Leland 


0) and Anne Ortlund (organ). 

: “Joy To The World,” 
ile Shepherds Watched,” “Silent 
ht,” “Gesu Bambino,” “O Come, O 
me, Immanuel,” “Hark The Herald 


Angels Sing,” “God Rest Ye Merry 
Gentlemen,” “Winds Through The Olive 
Trees/I Only Know/Away In A Man- 
ger,” “Never Was A Child So Lovely,” 
“O Little Town Of Bethlehem,” “It 
Came Upon The Midnight Clear,” “O 
Holy Night.” 

Technically, the sound is very well 
recorded, the stereo fully effective and 
the imported pressing completely free 
from background noise. (W.N.W.) 

* * * 


JIM REEVES Sings Songs Of Christmas. 
pihery 45EP, RCA Gold Standard 


Jim Reeves can’t approach Perry 
Como for smoothness of voice produc- 
tion; some of his notes are rich, others 
markedly strained. But what he loses in 
this’ respect is compensated here by 
closer accompaniment which is seen to 
best advantage in the tuneful “Mary’s 
Little Boy Child.” 

The other three tracks are “O Little 
Town Of Bethlehem” “O Come All Ye 
Faithful,” and “Silent Night.” 

The quality is, again, to normal mono 
standards. 


DEVOTIONAL WORKS 


Readers’ attention is drawn 
to three reviews by Ramsey 
Penncuick in the classical 
review section: 
“Miessiah”.—Handel, 

“Missa Papae Marcelli” — 
Palestrina. “Missa 
Brevis in C, K 220”— 
Mozart. 

“Glagolitic 

Janacek. 


Mass” -—— Leos 


CHRISTMAS WITH JIMMIE ROD. 
GERS. Conducted by Milt Rogers. 
Mono, Dot (Festival) ZL-31,784. 


Interest: Christmas, younger set. 
Performance: Good. | 
Quality: Good. 


For the younger set, who may be 
inclined to favour their own age group, 
singing star Jimmie Rodgers presents a 
round dozen Christmas numbers, with 
the emphasis, if anything, towards 
rhythm, guitar and bass. But it’s a 
pretty straight presentation that should 
find ready acceptance from all age 
groups. Jimmie Rodgers sings: “Up On 
The Housetop,” “The Christmas Song,” 


“The Chipmunk Song,” “The Drummer |. 


Boy,” “White Christmas,” “Here Comes 
Santa Claus,” “Old Fashioned Christ- 
mas,” “The Christmas Waltz,” “Rudolph 
The Red-Nosed Reindeer,” “Blue Christ- 
mas,” “Twelve Days To Christmas,” “I 
Saw Mummy Kissing Santa Claus.” 

A good one for Jimmie Rodgers’ fans. 
(W.N.W.), A , 


JOY TO THE WORLD. Perry Como. 
Mono, 45EP, RCA Gold Standard 
20363. 

From their collection of “memorable 

Salalah the basic of the “Gold 

tandard” series, RCA have grouped on 
this disc “God Rest Ye Merry Gentle- 
men,” “Joy To The World,” “Silent 

Night” and “O Come All Ye Faithful.” 

The first two, on side 1, are accom- 
panied by Mitchell Ayres and his orches- 

tra, while the accompaniment on side 2 

is provided by choir and organist, neither 

identified. The feature of the record, 
however, is Perry Como’s characteristic 
and ultra-smooth voice production. 

The quality is to normal mono 

standards. (Continued on page 119), 
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Coarraid 


Coarrard 


U.R.D. extend an invitation to 
call and inspect the new and 


complete range of Garrard 
Turntables — from the budget 
priced economy model SRPIO 
(complete with Ronette Cart- 
ridge) at £12.6.3 through to the 
world-renowned Model 301 
Transcription Unit (with strobos- 
copically etched periphery) as 
used’ by: the B:BiGr at 
£46.9.6. 


x * &* & 


In addition, stocks of all lead- 
ing makes of quality equipment 
are always available, including 
such famous names as: 


Quad Tandberg 
Radford Leak 
Trio Rogers 
Sony Pioneer 
Dual Thorens 
Labcraft All Balance 
S.M.E. Decca 
Shure A.D.C. 
Ortofon Ferrograph 
and others, together with a 
complete range of SCOTCH 


Magnetic Recording Tapes. 


x * ke * &* 


Plus Speaker Enclosures and 
Equipment Cabinets suitable 
for the above. 


Hire Purchase Facilities 
Availabie 


i ifont Lips 
Full technical information & illustrations on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 
175 Phillip Street, Sydney 


Telephones: 28.3718, 28.3926 


OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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NEW @éces/ 
NEW PLA YMASTER 4 AMPLIFIER with TUNER 


@ Output 8 Watt per Channel (16 Watts). 

® Ferguson O.P.412 Oriented Grain. Output Tra ; 
formers with a frequency response of 20 to 30, 
cycles. : 

@ Inbuilt Tuner with EM84 Tuning Indicator, Calibrate 
Dial Scales, ; 
Available for all States. 

@ Valves 4-6GW8, 12Au7, 6N8, 6AN7, EM84 and 
210 Rectifiers. 

@ Switching and Input: Facilities for Pick-up and Ta 
Recorder (Stereo or Mono), ae 

@ Supplied in self-contained case finished in grey bak 

COMPLETE STEREO SYSTEM enamel with Control Panel in black and silver with 
@ Playmaster 4 amp with tuner. matching knobs. ie 


@ Garrard Autoslim Changer. © Gu ‘abi 
@ 2. Playmaster Bookshelf Speakers. @ Fully Guarantee 


ee AMPLIFIER and TUNER 


Teak 70/ extra, Legs for Control Cabinet if required, 


25/ extra. . l l 
£108 Freight and packing extra. £46 15 = Plus Foe 


Amplifier and Tuner supplied with two Magnavox 
8WR or Rola 8MX speakers and Garrard Autoslim 
record changer. 


£63/15/- For. 


MASTER BOOKSHELF LOUD SPEAKER SYSTEM — 
— AS FEATURED IN DECEMBER ISSUE OF RADIO AND HOBBIES 


This provides the ideal speaker combination, where space is limited, for use with any of the 


amplifier units listed on the opposite page. eee 
Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox ant 
Rola 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance. é 


£12/10/- Post and packing extra. 
N.S.W. 15/- Vie. Qld., Tas. 22/- W.A. and S.A. 30/- 
Unit built polished and wired in Rosewood, 
Maple or Walnut. — Teak finish 10/- extra. £1 5/ -/ a 
Complete kit of parts less cabinet but including speaker, condenser, resister, inductance, 


innabond padding and speaker silk. £8/15/- 


Post and packaging 12/6 extra. 


THE NEW PLAY 


CABINET 
DIMENSIONS 
18" x 12" x 7" 


The above speaker system now available with Magnavox 8WR or Rola 8MX speakers in place of the 6WR, as 
featured in September Electronics Australia, ; 


Cabinet dimensions 214 x 133 x 84. : 
Unit built, polished and wired in Rosewood | 7 / | 0) / = Freight 
Maple or Walnut—teak 15/ extra. extra. a 


Complete kit of parts less cabinet but including speakers, condenser, resister, inductance, innabond padding and : 
L 


; 


speaker silk. 
EQ/15/- 3 eta . 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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IN HILFI STEREO EQUIPMENT BY CLASSIC 


Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers. Both units have built in dual wave 
tuners. 


WRITE ALL 
FOR UNITS 
FULL. FULLY 

| secr- Wi €) 8) Age GUARAN. 
caions TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 


@ Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 16 
to 49 metres on short wave. @ EM&84 tuning indicator giving accurate tuning with ease. Two channel tone control 
Stave with separate bass and treble controls. @ Input facilities with switching for external tuner—stereo pick-up—stereo 
or mono tape recorder for recording or play back. @ Stereo reverse switch. @ Calibrated dial scales available for all 
States showing main stations in large type with separate scale for short wave using two dial pointers. @ Chassis is 
mounted in attractive and durable metal case finished in grey with embossed control panel in black and silver with 
matching knobs, 


PLAYMASTER 4 UNIT | PLAYMASTER 101 UNIT 


WiTH TUNER WITH TUNER 


~-@ «Output 8 watts per channel (16) watts. aes i ed 
@ Incorporating Ferguson grain oriented output transform- @ Output 12 watts per channel (24 watts). 


; ers giving response of 20 to 30,000 cycles. ® Incorporating Ferguson grain oriented output transform- 
@ Valves, 4 6GW8, 12AU7, 6N8, 6AN7, EM84, and two ers giving a frequency response of 20 to 30,000 cycles. 
IN1763 rectifiers. ", 3 4 F 
AMPLIFIER AND TUNER | £52/15/-. WITH GARRARD Beto aarp eet 7 ENE and two 218 
AU TOSLIM STEREO CH. ANGER AND TWO MAGNA- a 
VOX BWR SPEAKERS. AMPLIFIER AND TUNER £56/10/-. WITH GARRARD 
if ATS STEREO CHANGER AND TWO ROLLA 12PX 
: £69/10/- SPEAKERS, £79/10/. 


ALL PRICES F.O.R. SYDNEY 


PLAYMASTER AMPLIFIERS uss tunes 


SPECIFICATIONS AS ABOVE (AMPLIFIER ONLY) 
101 UNIT £45/10/- No. 4 UNIT £42/-/- 


ALL PRICES F.O.R. SYDNEY. All Amplifiers are as above Illustration. 


PIONEER SM—B161—STEREO AMPLIFIER 
WITH TWO A.M. AND S.W. TUNER 


14 VALVES PLUS 2 DIODES. 
UNDISTORTED OUTPUT IIw x 2 (American 
ratings). 

RESPONSE 20 cps. to 30Kc. 

INPUT GAIN, MAG. PICK-UP 2mv CRYSTAL 
3mv. 

TWO A.M. TUNERS 535 to 1605 K.C. 
SHORT WAVE TUNER 3.8 to 12 Mc. 
TUNING INDICATORS COMMON TO BOTH 
D.C, and S.W. 

TONE CONTROLS. SEPARATE BASS AND 
TREBLE CONTROLS. 

@ LOUDNESS CONTROL. 


PLUS DUAL 1010 Changer and Two 8” GOODMAN SPEAKERS 


99 gns. 1: oo 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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MARY CHRISTMAS. Eddie Fisher 


Mono, Festival (Dot) ZL-31795. 
Interest: Yuletide vocal. 
Performance: For the most 
part good. 

Quality: Good. 


In this group of vocals, yuletide theme, 
Eddie Fisher is at his best in the several 
numbers where the emphasis is 
on smooth voice production. Where he 
switches to rhythm, by way of variation, 
the end result is still good though not 
outstanding. Less fortunate is his ven- 
ture into “My Favourite Things” which 
compares poorly with other familiar per- 
ences, Still, it’s only one of a dozen 


“Mary Christmas,” “White Christ- 
mas,” “Santa Claus Is Comin’ To Town,” 
“My Favourite Things,” “Have Yourself 
A Merry Little Christmas,” “Silver 
Bells,” “The Little Drummer Boy,” “O, 
Holy Night,” “Ave Maria,” “Do You 
Hear What I Hear,” “Silent Night,” 
illaby For Christmas Eve.” 

aeeaeed the recording is good. 


Be CORE. Gilbert and Sullivan. 
The D’Oyly Carte Opera Company 
with chorus and orchestra conducted 
by Isidore Godfrey. Decca Ace of 

Clubs 12-inch mono, 2 discs; ACLA 

- 1193/4, 

Interest: G. and S. . 
Performance: Orthodox, but bright. 
Recording: Very good, 

| ‘More Gilbert and Sullivan on Decca’s 

economy label, from the well-known 

ID’Oyly Carte company under Isidore 

odfrey. “Ruddigore” is perhaps not 

among the best of G. and S. works, 
ibut it includes some delightful music. 
he performance on these discs is quite 
orthodox, as one would expect, but the 
orchestra and Godfrey bring it to life 
with their bright and lively playing. 

The principal soloists are Martyn 
reen (Sir Ruthven Murgatroyd), Leo- 
nard Mitchell (Rose Dauntless), Mar- 

Raret Mitchell (Rose Maybud) and Ann 

Drummond-Grant (Mad Margaret). All 

Sing quite competently, although none 

Beem to succeed in bringing their role 

to vigorous life. 

| Recording quality on the two discs 

S very good, with low noise and dis- 

tortion. The discs are not coupled; one 

has the first two sides, the other the 
remaining two: 

| In all, an orthodox but bright per- 

rormance of “Ruddigore,” well recorded 

and representing good value on an 

economy label. (J.R.) 


* * * 
POPULAR CLASSICS FOR 
ORCHESTRA. Johannes Fehring 


and his orchestra. Hans Grotzer, 
violin. Stereo, Festival SFL-931,650. 
(Also available in mono F1-31,650). 


Interest: Light, light classics, 

Performance: Breezy, 

Quality Excellent, 
_ Stereo: Normal, 
‘Te the name of Johannes Fehring is 
nfamiliar, it’s because his activities are 
entred mainly in Germany and Switzer- 
and. According to the jacket notes, 
johannes Fehring (his real name is Fern- 
ach) is Austrian by birth. He began 
play the piano at five, compose at 


thee Vocal 6 Humour 
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CHRISTMAS MOOD. The Knights- 
bridge Singing Strings Orchestra. 
Saree Festival SFL-931,7 11. 


Interest: Christmas and strings. 
Performance: Smooth, as expected. 
Quality: Good. 
Stereo: Normal spread. 
Selecting a Christmas program must 
pose problems of what to put in, and 
what to leave out. The Knightsbridge 
strings have minimised the problem by 
including a total of nineteen selections. 
On one side are well-known carols— 
Wenceslas, Manger, Noel, Bethlehem, 
Joy to the World, Herald Angels and a 
few more, adding up to ten in all. On 
the other side are nine Christmas songs 
—Drummer Boy, White Christmas, Ru- 
dolph and so on. 
The Knightsbridge Strings sound much 
like other massed string groups except 
that, in this selection at least, they get 
a little more weight than usual from the 
cellos. 
From an original release by Wayne 
Records, U.S.A., the quality to normal 
stereo standards. (W.N.W.) 


M.B.H. 
STEREO 


The Australian 
manufactured 
Pick-Up rivalling 
The World's Best 


MODEL "L" HEADS 
REVEAL HIDDEN 
DIMENSIONS IN YOUR 
STEREO AND MONO 
RECORDINGS 


“Equidyne” Arm Principle gives 
greatly improved tracking with 
resultant lower stylus wear. 


12 and later took up serious musical 
studies. 

He formed a jazz orchestra in 1948, 
which soon began to feature in Euro- 
pean radio and television. About four 
years ago, he formed a new orchestra, 
built around prominent jazz musicians, 
to play jazz, “cultivated dance music” 
and, presumably, arrangements of such 
other items as might take their fancy. 


About 18-strong, the orchestra pre- 
sents here a pleasant program of popu- 
lar light classics, with Hans Grotzer’s 
very facile violin well to the fore: 
“Hora Staccato,” “Song , Of — India,” 
“Sabre Dance,” “Mattinata,” “Polonaise 
in A,” “Intermezzo,” “Ritual Fire 
Dance,” “Serenade,” “Anitra’s Dance,” 
“Hungarian Rhapsody No. 2,” “Poeme 
And Idylle,” “Warsaw Concerto.” 


From an original recording by Elite 
Special, Switzerland, the quality is very 
clean and free from noise or distortion. 
A disc that should appeal strongly to 
those who like tuneful morsels from 
the classics or near-classics, (W.N.W.). 

* * * 


MUSIC OF MATTHEW LOCKE for 
Voices and Viols. The Elizabethan 
Consort of Viols, directed by Den- 
nis Nesbitt, and The Golden Age 
Singers directed by Margaret Field- 
Hyde. With Roger Pugh, harpsi- 
chord. Westminster 12-inch stereo, 
SWC-931,562. Also in mono on 
WC-31-562, 


MUSIC FOR VOICES AND VIOLS in 
the time of Shakespeare. The Eliza- 
bethan Consort of Viols, directed 
by Dennis Nesbitt, and the Golden 
Age Singers directed by Margaret 


both 


or 


Frequency Response — for 
stereo and = monaural—plus 
minus 3DB-20 to 20.000 c.p.s. 


Available for 1} and 3 gramme 
tracking. 


Vertical. and Lateral Compliance 
—15 x 10—® for 3 gramme heads 
and 25 x 10—® for 14 gramme | 
heads. 


High Output Voltage—Less Back- 
ground Noise. M.B.H. heads have § 
voltage outputs averaging 3 to 4 
times higher than most magnetic 
stereo heads. For a recorded level 
of Scms/second, the LSOK heads 
have an output of 22 millivolts. 


M.B.H. heads 


are designed with a 
15 degrees tracking angle in ac- 


cordance with the international 
agreement for a vertical recorded 
angle of 15 degrees. 


A ierihar With Roger Pugh, 
rpsichord, and Hermann Leeb A : 
hater NV éstninstes 1 inch stereo: Write for Brochures and Prices. 


SWC-931-559. 
WC-31-559. 


Interest: 16-17th century music. 

Performance: Warm. but authora- 

tative. : 

Recording: Excellent. 

Stereo Quality: Smoothly spread. 

Two charming but quite erudite 

collections of songs and music from the 
16th and 17th centuries. The first has 


Also in mono, on WILLIAM WILLIS 


and CO. PTY. LTD. 
A28 ELIZABETH STREET, 
MELBOURNE, C.l. PHONE 34-6539 
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EKCO-STYLUS 


RADIOGRAM NEEDLES 


An ideal XMAS GIFT 
Diamond or Sapphire 


@ The fine ‘qualities of EKCO- 
STYLUS will certainly be ap- 
preciated. 


CRAFTSMANSHIP is a 
TRADITION with an EKCO- 
SINLUS: 


Your records are V.I.P.'s and 
require every consideration 
to prolong their lives—EKCO- 
STYLUS will do just that! 


EKCO - STYLUS are fully 
GUARANTEED 


Full range Diamond or Sapph- 
ire 


Stereo L.P. Std. 


Retipping a Specialty 


Available from all good 
Music Houses 


Enquiries: 


ERNEST KUENZLI PTY. LID. 


60 HUNTER STREET, SYDNEY, N.S.W. 
TELEPHONE 28-6991 
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a number of instrumental pieces and 
songs from the pen of Matthew Locke 
(born c. 1630, d. 1677), while the second 
has madrigals, lute pieces, folk tunes and 
other works by Wilbye, Ferrabosco, 
Johnson, Dowland, Edwards, Morley, 
Deering, Cornysh, Munday and Weelkes. 
Both make most intriguing and pleasant 
listening. 

The Locke disc includes “Suite in 
D Minor” for four viols, “A New Year's) 
Song,” “Suite in D Minor” for three) 
viols, “Cantate Domino,” “Glees” for 
three voices, “Suite in G Major” for 
four viols, and the delightful “Song of 
Echoes.” } 

Perhaps a little wider in its appeal 
the second disc includes “Greensleeves,” 
Wilbye’s “The Lady Oriana,” Ferra- 
bosco’s “I Saw My Lady Weeping,” 
Deering’s “The Cryes of London,” Mor- 
ley’s “It Was a Lover and His Lass,” 
and Cornysh’s “A Robyn Gentil Robyn.” 

As one might expect, the playing and 
singing is warmly committed. And in 
both cases the recording is of excellent 
quality, with not a trace of distortion 
or noise to detract from the per- 
formance. . 

Both discs should have a strong ap- 
peal to lovers of early music, and can 
be unreservedly recommended. (J.R.) : 

* * * 


THE GREAT JEWISH MELODIES. 
Cyril Ornandel and the Starlight 
Symphony. M-G-M 12-inch mono, 
E-4237. 
Interest: Jewish folk melodies, : 
Performance: Warm. | 
Recording: Excellent. j 

A collection of well-loved Jewish 
melodies, with a serious attempt to 
capture the poignancy and humanity so 
integral in much of this music. The 
arrangements are smooth but light and 
bouffant in texture, and the playing is 
warm. 

The melodies are “Eli, Eli,” “Raisins 

and Almonds,” “Papirossen,” “Shein Vi 

Di L’Vone,” “A Breevele Der Mammen,” 

“fT Love You Much Too Much,” “Oifn 

Pripetshik,’ “Joseph! Joseph!”, “Where 

Can I Go?’, “Wus Geven Is Geven,” 

“My Yiddishe Momme,” “Havah Negi- 

lah,” and “Tzena, Tzena.” | 

They make very warm listening, and 

the recording quality is excellent; a 

disc which can be recommended to all 

those who love Jewish tunes. (J.R.) , 

xk ok & | 


MARCHING MOOD, The Knights- 
bridge Singing Strings. Stereo, Fes- 
tival SFL-931,716. (Also available 
in mono.) 


Interest: Stirring marches, 
Performance: Bright. 
Quality: Excellent. 
Stereo: Good spread. 


The excellent and unusual arrange- 
ment of the numbers presented makes 
this an outstanding disc, On one 01 
two occasions the balance of the orches- 
tra tends to lean a little too heavily 
on the violins but this is not unexpected 
and may be overlooked in the general 
excellence of the performance. 

The marches played are: “Scotland 
The Brave,” “Yellow Rose of Texas,” 
“Colonel Bogey,” “Anchors Aweigh,” 
“British Grenadiers,” “Volga Boatmen,” 
“Under The Double Eagle,” “When The 
Saints Go Marching In,” “Marching 
Strings,” “Waltzing Matilda,” “Knights: 
bridge March,” and “Deep In The Heart 
of Texas.” 

The rendering of the “Knightsbridge 
March” and “Under the Double Eagle’ 


ELECTRONICS Australia, December, 1965 


‘tons 


nakes these two tracks my top selection 
rom this disc while the stirring arrange- 
nent of the “Volga Boatmen”’ is a relief 
rom the dirge-like treatment often ac- 
orded to it. 
For a lively toe-tapping record this 
isc would be hard to ignore. (K.W.) 

* * * 


OLDEN WALTZES. Billy Vaughn 
and his orchestra. Stereo, Dot 
(Festival). SZL-931,707. (Also avail- 
able in mono. ZL-31,707.) 
Interest: Listening, dancing. 
Performance: Very, very smooth. 
Quality: Absolutely clean. 
Stereo: Normal spread. 


I may as well confess that I’m a 
tter for Billy Vaughn’s gentle rhythm 
d smooth, singing sax. Devoted as 
Te to old-time waltzes, the music is 
oother and more melodic than ever. 
nd, of course, if you want to turn 
e lights low and “take your partner,” 
*s eminently suitably for dancing. 
The titles: “Just A’;Wearyin’ For You,” 
issouri Waltz,” “My Buddy,” “Meet 
fe Tonight In Dreamland,” “Melody Of 
ove,” “Beautiful Ohio,” “Girl Of My 
reams,” “Silver Moon,” “Let Me Call 
ou Sweetheart,” “Three O’Clock In 
he Morning,” “The Waltz You Save 
or Me,” “Tennessee Waltz.” 
Recommended. (W.N.W.) 
* * * 


HE MAGIC MUSIC OF HOLLY- 
WOOD. Carmen Cavallaro, piano, 
with occasional percussion accom- 
paniment. Stereo, Festival SDL- 
931,742. (Also available in mono 
DL-31,742.) 

- Interest: Music from films. 
Performance: Good. 
Quality: Good. 

Stereo: Not very significant. 

|A capable presentation by Carmen 

lavallaro of music from the movies, 

ost of it in leisurely mood. About 50 

er cent of the music has a percussion 
Ompaniment which helps to enliven 

he sound. 


iIBACKGROUND MOODS. Music For Your 
Reader’s Digest 10- 
Record Album, Mono or Stereo; with 
extra Bonus record, Recorded by RCA 


Every Mood. 


Dynagroove. 

Interest: Music in many moods. 
Performance: Uniformly good, 
Quality: Virtually flawless, 
Stereo: 


This is a real musical smorgasbord, 
iwhich the listener can nibble or feast at 
On its twenty sides is music selected 
In fact the list of 
isuch ‘moods is quite a study in adjectives: 
Moonlight — haunting — bewitching — 


will, 
ito fit as many moods. 


blues—intimate—carefree — romantic 
— wistful — sparkling — joyous — 
iswinging—etc. In all, it adds up to 
120 sides, 7 hours of listening and 117 
individual selections. 

The music itself is as widely varied 
las the moods—sides featuring roman- 
itic vocals, dance music, latin, swing, 
and so on, through to full orchestras, 
for the light classics. 

An attractive brochure, which ac- 
scompanies the album, lists the music 
and introduces a novel “Program” 
plan, taking advantage of the sequence 
of sides. For “Dining By Candlelight,” 
the suggestion is to put records 1 to 
5 on the changer, side 1 uppermost, 
and to play with the volume well 


Excellent spread, definition. 


The track titles: “Days of Wine and 
Roses,” “Call Me Irresponsible,” “Char- 
ade,” “Almost There,’ “Next Time,” 
“All the Livelong Day,” “Dear Heart,” 
“Wives and Lovers,’ “More,” “I Will 
Wait For You,” “Love Theme from ‘The 
Carpetbaggers’,” “Madrigal.” 

Definitely background music for pipe- 
slippers and a book. (K.W.) 


* * * 
MOON OVER NAPLES. Billy Vaughn 
and his orchestra. Stereo, Dot 


(Festival), SZIL-931,789, Also ayail- 
able in mono ZL-31,789.) 
Interest: Popular melodies. 
Performance: Very smooth. 
Quality: Good. 

Stereo: Well spread. 

This record should have wide appeal 
to music lovers. All the tracks featured 
are well-known melodies of high merit, 
ably presented by this combination and 
highlighted by the sparkling sax of Billy 
Vaughn. Of further appeal is the 
arrangement of the numbers presented. 

Fans of the late Glen Miller should 
recognise the style that he made 
famous. Jerry Gray, composer of 
“String of Pearls,” Milt Rogers and 
Billy Vaughn co-operated in the selec- 
tion and arranging of the scores to give 
the final smooth presentation in the Glen 
Miller style. Significantly, the melodies 
chosen were never performed by Glen 
Miller during his lifetime, so that there 
is some latitude for arguments as to how 
he might have arranged them. 

The selections presented on this re- 
cord are: “Moon Over Naples,” ‘“To- 
night,” “Anniversary Song,” “Any Time,” 
“Love,” “The Sound of Music,” “A Walk 
in the Black Forest,” “Red Roses For 
a Blue Lady,” “My Love Forgive Me,” 
“Please,” “I Left My Heart in San Fran- 
cisco” and “Goldfinger.” 

The excellence of all tracks makes jt 
difficult to select one as more outstand- 
ing than any other. However, it was a 
pleasure to listen to the smooth presen- 
tation of “Goldfinger” as compared with 
another record recently reviewed, (K.W.) 


from 


down, A variety of other program 
suggestions are listed, ending with 
“Listen While You Work,” involving 
a sequence of brighter sides, played at 
higher volume, 

The bonus record is an LP of well 
played film themes, which is well 
worth having in its own right. 

As noted above, the technical 
quality of all the discs is first rate, 
the sound being quite unmarred by 
noise or distortion. Your choice of 
this album, as compared with others 
listed by Reader’s Digest, can simply 
be on the basis of the music itself. 
(W.N.W.). 
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GIFTS 


tor 
Improving 
Stereo 
Systems 


COVERS. Clear smoky plastic covers 
are available for S.R.T. and Labcraft 
turntables imported from Denmark. The 
605 type suits either B & O or' All bal- 
ance arms with or without microlift. 
| The 643 model will also fit a 523 V if 
the arm is removed slightly off the 
rest (£5/IS for 605 cover, £2/I6 for 
643). 


RECORD CLEANING 
"P.NLA." — (Polydore 
static) is recommended by Deutche 
Grammaphon and they should know! 
A slight trace © of “anti-static'’ helps 
to prevent attraction of dust. Stylus 
cleaning brush included (9/9). 


ARM “LIFT ‘The 8B &°O. oil: damped 
pick up lift will lower your Stylus gen- 
tly. Fits B & O arms(£5/12). Available 
also to suit All balance arms (£7/I!). 


PRE-AMP. S.R.T. Hi-Fi all-Transistor 
Stereo pre-amplifiers with compensation 
for magnetic cartridges are available 
for 605 or 648 F turntables. These 
motors have windings to provide power 
for the pre-amp which fits under the 
turntable. For other turntables use our 
special power transformer.(£I0/I7 for pre- 
amp. £2/5 for transformer). 


MAGNETIC PICK-UP. Changing from 
crystal or ceramic to a B & O SPI. 
magnetic cartridge will improve sound 
and protect records. (£5/9).Also fit an 
S.R.T. pre-amp if you do not already 
have one. 


QUALITY SPEAKERS. B & O speaker 
systems have built-in crossovers and 
give clean sound without noticeable dis- 
tortion. From £26. Other makes 
available. 


BRUSH. The 


necessaire anti 


also 


Enquire from your Hi-Fi Dealer 


Imported and Distributed by 


G.R.D. INSTRUMENTS 


Pty. Ltd. 


6 Railway Walk, 
CAMBERWELL, VIC. 
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| ARROW dure speciatists 


PIONEER SMB_ 161 tuner 
amplifier—LABCRAFT 605 


L turntable -—~ ALL BAL 
ANCE pick-up arm 
SHURE M3D stereo magnetic 


cartridge diamond sty 
WHARFEDALE O° Panel 
twin cone speakers .. 2 


LENCO GL88 transcription 
turntable with ORTOFON 
SME 21312 pick-up arm and 
SHURE M44-7 stereo Cart- 
ridge ——- diamond stylus 


THORENS TO13S transcrip- 
tion player compiete with 
SHURE M44-7 stereo Cart- 
ridge diamond stylus, | only 
ex demonstration 2 Ob ay 


PIONEER SMB_ 161 tuner 
amplifier — LENCO GL 88 
turntable —- ORTOFON tee 
212 pick-up arm — SHURE 
M44-7.___ cartridge = —— URE 
WHARFEDALE 10in twin 
cone loudspeakers Mee eat 


THORENS TO 121 transcrip- 
tion turntabie with B and O 
complete pick-up—diamond 
stylus DUAN Be pr A RUN AS 


LENCO GL8&8 transcription | 
turntable with Band O stereo 
pick-up. diamond stylus : 


THORENS TO 135 __ Swiss 


quality player — URE 
MSS5E (elliptical) cartridge 
LEAK stereo 30 transistor- 
ised amplifier Ca etre Sheaeeas 
Speaker extra and to your 


choice, 


SPECIAL FOR THE EN- 
THUSIAST! THORENS TD 
124 transcription turntable 


complete with SME 3012 PEAK TRM_ 40° amplifier. 
side Uieesuna™ axe £139 Mate Ute ane RS 
SHURE V15S cartridge. only ppp eclarie oie y 


i ! 
ca idhehee ohh psa DALE 10 inch speakers 


value — 
Special price for Xmas 


THORENS TO 135 — Swiss 
quality player —— SHURE 
M44-7 stereo cartridge. 2 
WHARFEDALE 10 


inch 
speakers Sa ee 


PEAK TRM 7 _ transistorised 

amplifer — GARRARD AT6 

MK, tl changer with ceramic Pre 
cartridge. diamond stylus OR £ i 
GARRARD SP 25 player — 


2 WHARFEDALE 8 inch twin 
cone loudspeakers. 


Complete stereogram (ncludes 
control and speaker cabinets) 
comprises ROLAND FAX- 
150 tune amplifier — GAR- 
RARD SP 25 or AT 6 player £166 
units —- SHURE M44 series 
magnetic cartridge — 2 
WHARFEDALE 10 inch twin 
cone speakers. Complete 
price Line SARs Merle meeliath Se 


Well known STAR SA 30 


amplifer—-GARRARD AT6 y f 
MK. Il changer —— ceramic 2 10 a 
cartridge with diamond 


Stylus —- 2 betel dit erie. 
8 inch loudspeaker .. .. 


STAR S$A30 amplifer — 

ep E seed SP 25 player —— 

taped shes (eerhi ago ded od £102 Complete stereogram includ- a 
WHARFEDALE twin Lone ye ical en Rpt tte ue 

Mudspeakers), 5 oye we soars 


PIONEER SMB "Yer tuner. v 
amplifer -——- DUAL 1009 f 
piayer-changer -——- SHURE 


M44-7 Peecia carttiageee 


PEAK TRM 40 transistorised 


amplifier —- 12 watts per 2 WHARFEDALE 10 inch 
channel —- GARRARD SP loudspeakers Sar ainby Paso 
25 player — SHURE M44-7 
stereo cartridge-magnetic- 


diamond — 2 WH ARESOAES 
10 inch loudspeakers 


Complete stereogram includ- 
ing control cabinet and 
speaker enclosures comprising 
ROLAND FAX 150 _tuner- 
amplifier —- DUAL 1010 Hi 
Fi record changer — 2 
WHARFEDALE MGs inch fonds 
speakers * 


PIONEER SMB 161. tuner/ 
amplifer —~ either GAR. 
RARD AT6 changer OR GAR- 
RARD SP 25 player with £ 
SHURE M 44-c stereo mag- 
netic cartridge 2 WHARFE- 
DALE 10 inch twin cone 


‘ 

isudspeskers Complete STEREO-TAPE- 
GRAM including control 
mean and speaker en- 

PEAK TRM 40 transistorised closu comprising 


amplifier —12 watts per 
channel —- GARRARD Lab. 
80 player — SHURE M44-7 | 
or M44G stereo magnetic 
cartridge —— 2 WHARFE- 
DALE 10 inch twin cone 
joudspeakers .. Neat Adie A 


PIONEER SMB 161. tuner- 
amplifier —~- SONY 250A 
i LE aia tape deck — 
DUAL eo? player/charger 
—_ SHUR M44-7 stereo 
cartridge —-~ 2 WHARFE- 
DALE 10 inch loudspeakers 


Many designs and 
shades to choose from 


ELECTRONICS PTY. LTD. 
NEW STORE FOR STEREO 
432 KENT ST., SYDNEY, 29- 8580 
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. NIGHTCAP WITH GEORGE 

_ FEYER—His piano, his voice, his 
show, Recorded “live” at the Cafe 

_ Carlyle, Hotel Carlyle, New York 

_ City. Festival 12 inch stereo. SDL- 
931,706. Also in mono, on DL- 

31,706. 

Interest: Popular piano/ vocal. 

Performance: Bright, versatile. 

Recording: Excellent. 

Stereo Quality: Smooth. 

cs 


= oe yi ra aa 


90 Vivacious, Feyer’s somewhat dry and 
shmaltz-free presentation seems ideally 
ited to late-evening entertainment. Or 
br that matter, entertainment at any 


mc ss 

The items presented are “I Wish You 
ove,” “Alley Cat,” “Thank Heaven For 
ittle Girls,” “Love Theme from ‘Sam- 
yn and Delilah,” “Camelot Medley,” 
Hello, Dolly!”, “More,” “Girl From 
banema,” “I’ve Grown Accustomed to 
er Face,” “Never on Sunday” and “ ’Til 
omorrow.” They make very smooth and 
leasant listening, particularly the hum- 
rous multi-style rendition of “Never 
n Sunday.” 

The recording is of excellent quality 
roughout, and the stereo is smooth. 
-R.) kk ok 

ERNANDO SOR: 20 Studies for 
_ Guitar. Jose Luis Gonzalez’ CBS 
_ Masterworks 12-inch mono, 
- BR 235128, 

Interest: Classic guitar. 

_ Performance: Disciplined. 

| Recording: Excellent. 

For fairly serious lovers of the classic 
hitar, this one, but for those in this 


rotege, Jose Luis Gonzalez. As most 
itar-lovers will be aware, Senor Gon- 
lez came to Australia in 1962 and 
still teaching and giving recitals out 


tertaining listening. The restless but 
tly controlled rhythms quite enchant 
le mind and ear. 

The recording is of excellent quality, 
ith negligible noise and distortion. 
Serious lovers of the guitar and 
iidents would be well advised to give 
lis disc a peng. W's pha. (J.R.) 


N EVENING WITH BELAFONTE/ 
| MAKEBA—Songs From Africa. 
“Train Song,” “In The Land Of The 
| Zulus,” “Hush, Hush,” “To Those 
| We Love,” “Give Us Our Land,” 
| “Beware, Verwoerd,” “Gone Are 
1 My Children,” “Hurry, Mam, 
Hurry,” “My Angel,” “Cannon,” 
“Lullaby,” “Show Me The Way, 
_ My Brother.” RCA “Dynagroove.” 
1 Stereo. LSP-3420. (Also available 
_in mono). 

Interest; You tell me! 
_ Performance: Good but. . . 
- Quality: Excellent, 
Stereo: Even spread. 
With the last Makeba disc which I 
iewed (“Makeba Sings” LSP-3321) I 
bk the opportunity to criticise Miss 
eba for presenting the bulk of the 
bers in her native tongue. I’m 
her afraid the same criticism must 


apply to this latest Belafonte/Makeba 
effort. 

In this disc these two fine perform- 
ers present a group of numbers which 
are drawn from contemporary African 
music and folklore and aimed directly at 
the South African Government’s stringent 
pelicy of apartheid. Like many folk- 
songs, these numbers do not have a suf- 
ficiently strong melodic line to entirely 
hold one’s interest and they must there- 
fore depend on verbal communication. 
When the latter is not present the songs 
become a meaningless repetition of 
monotonous phrases. 

Both Makeba and Belafonte are 
artists for whom I have a great deal 
of respect and I sympathise with their 
cause. Despite this, however, I am un- 
mpresed by their joint efforts on this 
isc. 

The audio quality of the disc is well 
up to the usual RCA “Dynagroove” 
standard and the stereo has a nice, even 


Peter Clark says: 


“Our Tape 
Recording Prices 


spread. (K.W.J.) 
* * * 

12 IMMORTAL CLASSICS. Al Jolson, 
Vocal, with orchestra and chorus. 
Mono, Festival DL-31,695. 

Interest: Famous singer. 
Performance: Entirely characteris- 
tic. 

Quality: Reasonable. 

If any evidence is required as to the 
popularity of the late Al Jolson, one 
has only to read the cover of this pre- 
sent release, which lists no less than 
12 other L.P.’s in the current Festival 
catalogue. And the numbers on these 
albums are all so well known that it 
would be difficult to suggest many that 
aren’t classics. 

Side 1 on this disc begins with what 
sounds like a relatively recent recording 
of “Some Enchanted Evening.” Then 
follows five tracks, more dated in sound, 
but perhaps more characteristic of the 
singer, apparently dubbed from network 
radio shows: “The Best Things In Life 
Are Free,” “Chicago,” “That Certain 
Party,” “Roses Of Picardy,” and “De 
Camptown Races.” 

On side 2 the final track “Beautiful 
Dreamer” is disappointing but the pre- 
ceding tracks will please Jolson fans no 
end: “That Old Gang Of Mine,” “Just 
One Of Those Things,” “I'll Be Seeing 
You,” “I’m Always Chasing Rainbows,” 
and “Without A Song.” 

Thirteen current L.P.’s That’s not bad 
going. (W.N.W.) 

* * *k 


THE BEST OF THE INK SPOTS. 
Festival 2-disc set, boxed; 12-inch 
mono, DL-31,676-7. 

Interest: Popular quartet. 

Performance: Smooth, as ever. 

Recording: Variable, good. 

Although the Ink Spots may not be 

familiar to the present younger genera- 
tion, those a little more advanced will 
no doubt remember their famous har- 
monisation and smooth arrangements. 

For these, and for those who would 

like to find out just how they sounded, 

this two-disc set of their most notable 
songs will be of considerable interest. 

The two-dozen tunes presented in- 
clude “If I Didn’t Care,” “We Three,” 

“My Prayer,” “I Don’t Want to Set 

the World on Fire,” “To Each His Own,” 

“Street of Dreams,” “The Gypsy,” 

“When the Swallows Come Back to 

Capistrano,” “We'll Meet Again,” “No 

Orchids for My Lady” and “It Is No 

Secret.” 

Although the recordings are somewhat 
dated, the quality is generally quite 


CTRONICS Australia, December, 1965 


are LOWER than 


any Discount 
or Chain Store’ 


This is our policy: Tape Recorder Prices 
that CAN'T BE BEATEN. Please test us. 
Compare our prices, up to £80 trade-in, 
after-sales service, every benefit offered 
by Magnetic Sound, with any Discount 
House or Chain Store in Sydney. Ask 
for our price on the machine of your 
choice. Mono or Stereo. 


® AKAI ® SONY 

@ NATIONAL @ PHILIPS 
@ FERGUSON 

YOU NAME IT—WE'VE GOT IT 


& 


Your old Recorder could be worth 
half the cost of a new Stereo! 


Csantry readers write for your special 
cash discountl 


& 


Tape Lending Library 


You become an automatic free member 
of Peter Clark's Tape Lending Library 
when you buy a new tape recorder from 
Magnetic Sound. Hundreds of American 
recordings of favourite classics, pops, 
musicals, etc., on 4-track tapes, mono 
or stereo, 34 or 74 i.p.s. 


& 
REPAIRS 


Magnetic ..Sound's Tape ..Recorder 
Repairs are the best and most reas- 
onable. 7-day service. 


Maguelic Sc 
| INDUSTRIES 


387 GEORGE STREET (2 doors from Kodak) 
29-3371 


123 


AUTHENTIC 
SOUND 


The next time you tape 
record, use BASF 
recording tape—for 
authentic sound. BASF’s 
mirror finish ensures long 
life for your recording 
and playback heads. 


at BASF 
. .. the recording tape 
the world prefers! 


ASF | Visit the new 
GUTTER BAX 


a BASF TAPE RECORDING 
INFORMATION CENTRE 


AT 


CHAPMAN HOUSE 
210 CLARENCE STREET, SYDNEY 


CUTTER BOX 


complete tape editing kit for the 
perfectionist. 


Contains: 
% Semi-automatic splicer (improved 
model). 80’ reels of leader tape 
in red-green-white. 


% 50 x 6” strips of switch foil. 

% 1 reel .7” x 33’ splicing tape, tape 
clips, spool labels and marking 
pencil. 


PRICE: £617’. 80 pages of helpful hints and facts on tape recording. Learn 
x! more about your fascinating hobby and get even fuller enjoyment 
from the exciting world of sound. From most BASF dealers for 


6/- or direct from Box 882, G.P.O., Sydney, for 6/9. 
AUSTRALIAN DISTRIBUTORS 


MAURICE CHAPMAN & CO. PTY. LTD. — 


Gead 
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good. Only occasionally is one aware 
of restricted response or dynamic range, 
and then not markedly so. | 

Bor Ink Spots lovers, recommended. 


* * 


THE BEST OF EDDIE FISHER. With 
_. Hugo Winterhalter and his orches- 
tra Stereo, RCA LSP-3375 (Also 
available in mono LPM-3375). 


Interest: Star in the making. 

Performance: Well sung. 

Quality: Clean but treble predomi- 

nant, 

Stereo: The simulated variety, 

At the height of his recording career, 
Eddie Fisher — according to RCA — 
came up with a succession of twenty- 
one smash hits, some of which topped 
the magic million. The twelve tracks on 
‘this album are from this winning run, 
reprocessed from the original recordings: 

“Anytime,” “Oh, My Papa,” “Heart,” 
“Trust In Me,” “Lady Of Spain,” “I’m 
Walking Behind You,” “Tell Me Why,” 
“Tm Yours,” “I Need: You Now,” 
“Wish You Were Here,” “Thinking Of 
You,” “Fanny.” 

And very. smooth they are, sung in a 
voice that is aptly described in the notes 
as “fresh, singing... without tricks 
and gimmicks.” 

Technically, the stereo’ reprocessing 
consists largely of splitting the original 
mono sound — treble on the left, middle 
and bass on the right — as you can 
readily discover by swinging the balance 
control. It does help the sound along, 
though RCA could have gone one better 
by adding a touch of reverberation. 
Nevertheless, the sound is quite clean 
land offers no impediment to the enjoy- 
ment of these songs from Eddie Fisher 
as a rising star. (W.N.W.) 

* * * 


A TRIBUTE TO JOHN McCORMACK. 
Vocal by Darryl Stewart. Mono, 
Festival FL-31,750. 


Interest: Popular melodies. 

Performance: Pleasing, 

Quality: Good. 
| To present the songs as sung by the 
late John McCormack — and do them 
ustice,—— requires outstanding talent. 
(he selection of Darryl Stewart for the 
role is vindicated by the performance 
given on this record. His style and enun- 
tiation allow one to relax and share the 
Varied emotions on which these well- 
Known melodies are based. 
| The track titles: “Mighty Lak’ a Rose,” 
!Somewhere a Voice is Calling,” “My 
Moonlight Madonna,” “Believe Me If 
All Those Endearing Young Charms,” “I 
now of Two Bright Eyes,” “Just For 
oday,” “Passing By,” “A Brown Bird 
pinging,” “Silver Threads Among the 
old,” “I’ll Walk Beside You,” “I Hear 
fae, Calling Me,” “Bird Songs at Even- 
ide. 
| For those people who like a sentimen- 
fal song this disc, with its smooth pre- 
jentation, should prove popular. (K.W.) 
| * 


* * ' 


JOHN JACOB NILES — Folk Balla- 
i deer. Produced by Brad. McCuen. 
-RCA Vintage Series, 12inch mono, 
LPV-513. 
Interest: Vintage folk music. 
Performance: Committed. 
Recording: Old, but good. 


1 For folk music lovers and historians 
I- a collection of historic English and 
Ottish folksongs, from the famous col- 
ection of Dr Francis Child, as sung by 
ne eminent American balladeer John 


Randal” (No. 12), “The Ballad of Bar- 
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Jacob Niles in 1939-41. RCA have 
re-mastered the recordings, and produced 
a disc which no doubt sounds much bet- 
ter than the original discs. 

The songs presented, and their Child 
catalogue numbers, are: “Love Henry” 
(No. 68), “Old Goodman” (No. 274), 
“The Maid Freed from the Gallows” 
(No. 95), “Edward” (No. 13), “Jimmy 


If you want 


STEREO 
EQUIPMENT 


You'll deal better with 


H. B. RADIO PRODUCTS 


Cabinets for equipment and speckers 
at FACTORY, PRICES are available 
from stock or we'll make to your 
order. : 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 


DECEMBER SPECIALS 


Special | “package . deal” ; 2 
quotes based on Pioneer, — 
Star or Sansui units, 


berry Ellen” (No. 84), “Bonnie Farday” 
(No. 14), “The Cherry Tree” (No. 54), 
“The Gypsy Laddie” (No. 200), and 
“Mary Hamilton” (No. 173). Numbers 
68, 274, 95 and 14 have ‘never been 
released before. 

Of particular interest is Niles’ “moun- 
taineer tenor” singing, with the melodic 
line maintained at the upper extreme of 
his compass. It produces a tension and 
drama which matches the songs quite 
well. 

Deserves a place in the collection of 
all serious folkie fans — recommended. 
(.R. 


| POPULAR JAZZ | 


THE BENNY GOODMAN STORY. 
Music recorded for the sound- 
track of the motion picture of the 
same name, “Let’s Dance,” “Down 
South Camp Meetin’,” “King Por- 
ter Stomp,” “It’s Been So Long,” 
“Roll E’m,” “Bugle Call Rag,” 
“Don’t Be That Way,” “You Turn- 
ed The TablesOn Me,” “Goody 
Goody,” “Slipped Disc,” “Stompin’ 
At The Savoy,”, “One O’Clock 
Jump,” “Memories Of You,” 
“China Boy,” “Moonglow,” “Ava- 
lon,” “And The Angels Sing,” “Jer- 
sey Bounce,” “Sometimes [Tm 
Happy,” “Shine,” “Sing Sing Sing.” 


NEW D.P. SLIMLINE enclo- 
sure to suit 10in and 12in 
speakers, size: 26 x 18 x 74. 

£9/5/ 
Cabinet Kit only .. .. £5/5/ 
MAGNAVOX or ROLA design 
slimline cabinet with 8 WR or 
8 MX speaker fitted, £12/12/6 
Cabinet Kit only .. .. £5/5/ 
STANDARD design slimline 
cabinet (1.5 CF) with dispersed 
port, complete with either 
Wharfedale Super 8 RS/DD or 


Festival, Stereo. SDL-931,656 and Goodmans Twinaxiette 8 
SDL-931,657. argc : oe eae 
Interest: Complete Goodman. Cabinet Kit only .. .. .. £5 
Performance: Impeccable. GOODMANS design 3 CF 


cabinet with tunnel, and Twin- 
axiom 10 speaker, din seer 
Cabinet Kit only .. .. £8/10/ 
WHARFEDALE design 3 CF 
cabinet (R3) and Golden 10 
speaker, #in materia] £27/10/ 
Cabinet Kit only .. .. £8/10/ 
Available in Maple, Walnut 
or Rosewood colours. Best 
lacquer finish. Teak veneer. 
10/- extra on all cabinets except 
last 2 which are 30/- extra. 


Quality: Quite good. 

Stereo: Fair, 
As I recall the “Benny Goodman 
Story” it was notable for its rather 
mediocre acting and weak story line but 
with sufficient good jazz being played 
to almost compensate for the above 
mentioned deficiencies. 


As a Goodman fan of long standing 
I must say I enjoyed this album a great 
deal more than I did the original movie, 
and so too, I imagine, would most other 
jazz enthusiasts with similar “Good- 
manish” tastes. | 

As the number titles show, the disc 
features afl of the best tunes from the], 
movies and presents, in fact, a “thumb- |) 
nail” sketch of Goodman’s career, from 
his early trio and quartet days through | 
to his wonderful big band of the 30’s 
and later. For those who missed the 
movie this one is especially well worth 
a listen. 


A look at the personnel on the discs 
reveals such illustrious names as Teddy | 
Wilson, Gene Krupa, Babe Russin, Stan || 
Getz, Conrad Gozzo, Harry James, | 
Buck Clayton, Urbie Green, Hymie| 
Shertzer and Lionel] Hampton. | 


The audio quality of the disc is very | 
good and the stereo effect fair although | 
I did notice some distinct “hole in the 
middle” with the latter and am inclin- 
ed to think it may be a reprocess job 
on the original sound. This, however, 
will not worry those with a musical in- 
terest in the discs, (K.W.J.) g 


PLAYMASTER Bookshelf. 
_ Speaker Sen Complete, 
Cabinet kit only .. £3/10/- 
All other parts including 
speakers, inner bond, etc., 
ae - £7/15/- =o 
Choice’ of Magnavox or 
Rola tweeters. 


Postage N.S.W. 10/-; Qld. View 
Tas 14/-; other States 20/- 


Write for Stereo Catalogue 


H. B. RADIO PRODUCTS 


Manufacturers of Quality Radio and § 
Radio Furniture for 36 years. 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 


Telephone: 56-5580 
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Special Purchase of Manufacturer's stock of Transistors and Transistor Components 
enables us to offer Transistors and kit-sets at a fraction of original cost 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 


lhe complete kit of parts for the transistor six includes six transistors, printed 
circuit. board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in- 
structions. Set is housed in attractive plastic case as illustrated. 

Dials available for all States. Post and Packing extra. N.S.W., 10/; Interstate, 13/. 


NEW ENGLISH MAZDA TRANSISTORS 


TYPE EQUIVALENT 

XA101 Oc4as R.F. Transistor Ae _. §6 ea. Ducon type SFT 123 equiv, OCIS ©. .. .. .. 7/6 ea. 
¥A102 OC44 Osc. Transistor .. Do. ee ae ee 7/6 ea, Available in matched pairs at .. As ot pale 
XBI103 OociTs AUDIO general purpose AMA 1/6 ea. AUDIO OU TPUT 

MTCT7I ocmi General Purpose Post and packing on transistors 1/6 any quantity. 


AW.A. 23" E.H.T. transformers and 23' 110 deg. deflection yokes. New manu- 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free. 


NEW VALVES AT BARGAIN PRICES 


635 6SNIGT 9/6 11,56 BLO Nec sr y h 


PAIGT oe ease, Ee SLE 384 Ph ade 
ICIG Wins ien ea ime ae SY3GT : 12 6 KIGi Raa) Lees as re equiv. 6SK7 8/6 T2AG or ipte ewes tanta ene 
1DbsGT Pee SV3IG .. .. .. 10/ OK8G aioe ie LF VIG ao aeaties 4/6 12SK7 BO Pub. ie 
IKSG OMS AES Yi GRE Fe eo eS TOL 607G equiv. 6B6G 10/ exer Aas | ie 76 128K8 V5) Rees 
IKIG Mc Lead nee 6CEG i Ra Se GSAIG Tiss eee WV OLS suits lepten bo eg 12SHP 6 Uae eee 
IMSG .. .. aie ees GFG ae ate aA OSH) co Ry Ce See AUT PIE auntie ate | Y! BEG LS Re a 
APSG 2s shoe BAG GHG ee i ne AG CN pp dicate Oh AA Ais VAC) IZAT7 HANI 10/ 9S4 1 SPS IER dea eo 
- 955 elsif Malco 


NEW a STEREO & MONO PLAYERS 


AT LESS JHAN HALF PRICE 


33060 R.P.M. can he sup- 
plied with or without 


PHILIPS 4-SPEED 
6V BATTERY PLAYER ue ee es oe a eae 
MONO £4/17/6 | “A 3% Including spindle. 
STEREO £5/17/6 | 


Post and reckine: N.S.W., 7/6. 
Post & Packing Interstate 12/ '6 extra 


NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 


Attractive two-tone cabinet with plastic trim. 
*/ Supplied with Sin x 7in speaker in felt-lined enclosure 
i" Space for amplifier and batterics or power supply. 


NEW MULTIMETER — 57/6 


POST EXTRA 
heatae 0-IMA 1,000 OHMS PER VOLT 
GES D.C. RANGES CURRENT % 
sUPPLIED COMPLETE WITH TEST LEAD | 
RANGE 0- gpk hace 4 


| Dimensions 1Sin x 13in x 7i F  oisev, bsey | OLIMA 
1 n. v A 
£5/15/- Post and Packing: N.S.W., 9/1 Interstate, 12/, Sciteey | casey, | 1s tpaeee 
EXTENSION SPEAKERS NEW AMERICAN NEW MIDGET POWER TRANS. 
New 9 x 6 speakers in case with volume 40mA_ prim., 250v. See 225 x 226 with 6.3y_ 
| control, 75/. Post: Interstate, 5/6; N.S.W., 4/. RECORDING TAPE Fil, Winding. 
raiermare i oc : i 27/6 Povene: Ne bis Pech te 
NEW POWER TRANSFORMERS At } List Price ZomA 2400 “Prim. 150 x 1s0y. Sec. with 6.3v% 
inding. q 
60mA prim.: 240v with 230v tapping Sec.|$3in 90O0ft Acetate .. .. .. £1/2/6 27/6 Postage: (Nise in! 


285 x 285 with 6.3v. filament winding. 


60mA, 25/. Plus postage: N.S.W., 3/6,|7in spool 1800ft Mylar .. .. £2/2/6 | PpANSICTORISED SIGNAL INJECTOR, 55). 


Interstate, §/3. S5iin spool 1100ft Acetate £1/5/0 

i us A MUST FOR QUICK TROUBLE SHOOTING 
Prim.: 240v, Sec. 385 x 385 at 80mA, fil. Sin 800ft Myl £1/5/0 Using TWO see ka te complete with instruc-— 
6.3 eel 27/6. Post.: N.S.W., 4/; Inter-| >!" ( Mylar .. Ae tion sheet and atten, Po q 
state ———— : ; 


60mA H.T. Chokes, 7/6.  Post.: 2/. Post and packing, 2/6 extra. 


 SHOP-SOILED 60 M.A. NEW PER-MAG SPEAKERS by Australia’s leading Manvisctanant 


TRANSFORMER Gin | Per Mag (econ ae aes 35/ ices iba Mag Tweeter with Cross Over sey 

285 x 285 SERA On MAR ick sietarenie sti 22/6 | gin x 9in Per Mag Hoy. ty. 18 ohm 42/6 
One 6.3 volt winding 15/- each plus Sin x. Jin Pec Mag A SP ee, See ENS Oey +e 32/6 . per ye deals a6 eoe-alle epee. at a ip 
post. N.S.W. 5/-, Interstate 6/-. |Post and Pack, 3/6 NS.W5 Inter. 4/6 | iim pec Mag o.oo ssssccsceccess 67/6 ] 
| in x Sin Per Mag ......... 0... 37/6 | 12in per Mag 20 watt .............-.: 133/ | 
P.M.G, PRESS TO TALK HAND Post and Pack, 5/ N.S.W.; 7/6 Interstate. 
SETS, 25/- each. 12in Per Mag .. .. 67/6, Pest and Packing 7/6 N.S.W., 10/ Interstate. j 
Post and pack 3/-. Speaker Transformers for above 61, 5T or 7T 10/. 4 


NATIONAL RADIO SUPPLIES | 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 
RESISTORS. CONDENSERS AND POTENTIOMETERS 


We have purchased the resistor and condenser stock of manufacturers including §.T.C. and Stromberg-Carlson 
se have ceased the maufacture of television and radio receivers and can offer same at less than 25 per cent 
_ of list price. 
The resistors are mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg in $4, 1 and 2 watt ratings 
and include some wire wound resistors. List price, £4/10/ per 100. Our Price, 20/ per 100. 
Post and packing, 2/6 extra. 


e The condensers are in most popular makes and include mica, ceramic, paper and electrolytic jn standard values. 
_ List price, £5/10/ per 100. Our Price, 20/- per 100. Post and packing, 3/6 extra. 


The potentiometers are all current types and include switch pots, dual concentric and THB pots. 
List price, £6 per dozen. Our Price, 25/ per dozen, Post and packing, 2/6 extra. 


For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply 
free; One New Valve Type 6U7G or 1T4 or One New English Miniature 11 x 1 Switch as advertised 
on this page. 


Tew English Miniature 11x 1 Switches | _ NEW GARRARD RECORD CHANGERS 


New English Garrard Changers with High Fidelity Crystal 


paces -U br Sapphire Styli have just beem superseded. We are selling 
These new miniature eleven-posi- Pat LESS, THAN HALF. PRICE. Available in STEREO at 
tion single-bank switches are 1 Ein 18), post AND PACKING EXTRA N. SW. 15/; OLD. 


diam, with 4" spindle, they have VIC., TAS., 22/6; WA. S.A. 

silver-plated contacts and high HIGH-SPEED 240V. AC/DC MOTORS 
quality insulation suitable for H.F. These 240 v, ac, or dic. motors are 1/8 H.P. with a speed of 
1 use, Me i A and are’ teal mall driils, cab: etc. pagel vee 
| 4/9 each. Post and packing 1/6. " Post. N.S.W. 5); Interstate, 8/6. 

|NEW 4-SPEED STEREO NEW STEREO CHANGER. SLIDER-SWITCHES 


IPLAYER F.O.R. .. .. .. £8/15/0 | 4-SPEED F.O.R, .. .. .. £10/15/0 | 10 pole 2-way silver plated contacts 3/9 | 
SRS A A a Na ea PR re aS 2 Re a LY Me lec dca ec ech ehacae 


ITYGAN AND SARLON SPEAKER GRILLE FABRIC | LEADER SIGNAL GENERATOR LSG11 


4in wide. List price 60/- per yard. To clear at 40/- per yard. enki vo 
; Postage and packing N.S.W., 3/6; Interstate. 4/6. Sit NSW. 3/63 "Amerstate 12/6. £15 


BATTERY CHARGER RECTIFIERS NEW 240V. A.C. MOTORS 


New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W., 2/, Infer- 

state, 2/. Transformer for ubove rectifier tapped for 6 or 12 volt, with circuit 

for charger, 47/6, Post, N.S.W., 7/63 Interstate, 10/, These small motors, size 3in x 3in x 3%in, are 1-12 hip 
As above, 6 or 12 v., at Z amp., 27/6. Fost, N.S.W., 3/6; Interstate, 4/6. Trans- but are only suitable for intermittent usc. 29/6. Post 
former for above, 37/6. Post, N.S.W.. 3/6; Interstate, 4/6. N.S.W. 3/6; Interstate 5S/. 


These new 3-speed Ace beg are fitted with a digital counter 
ie will take 7in spoo 

TAPE. DECKS Track, &17/15/;3 "s Track. £22/12/6. 
Suited rads Rekalh Rv SI Sl tbl tc bed ed eo AD MN ean MEDC TS EAA 


NEW IMPORTED NATIONAL” “paca | 
one TRANSISTOR SIX PORTABLES emery 


ee ideal deck for the] hese small Portables, size 34in x 2tin x 
ome constructor, as am-| j}in have excellent tone and good sensitivity. 
plifier and all controls can| Selling at less than wholesale price. 


eee be mounted on deck. 
3-speed 1%, 3%, TA. ® Pause eontrol. ® Takes Tin spools, £12/17/6 (Post free) 
Simplified controls. 4 Track, £24; 2 Track £22. OSC Collis, 15/. Supplied with leather case and earphones. 


A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 


SUITABLE FOR USE WITH THE COLLARO OR B.S.R. TAPE DECKS. 


Using 3 silicon transistors as featured in October, Electronics Australia complete with kit of 
arts paging tt transistors mono £3/15/, stereo £6/10/, 240 power supply for above £3/10/. 


NEW 17 & 25 WATT P.A. AMPLIFIERS 


The 28 Watt Amplifier uses 4 valves plus 2 rectificrs including two EF86 low noise valves as micro- 
phone preamplifier and two EL34 valves Ferguson push-pull output, 


All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 14 ohms. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms (f 
tequired at 20/ extra. 


Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 


. £16/17/6 


Lo. EWAN 

Post Extra on 15 Wat Wate) ees asa PE ME aie a abt MAUR Cat Sopa aE Oe TSE a ae ae 
N.S.W., 10/; Interstate, 15/. 12in speaker for above (10 watt) 67/6 
Dera ey Rall or Ale. Crystal Microphones for amplifier .. .... .. .. .. .. 2. 47/6 


Too Heavy, for Post. 


NATIONAL RADIO ‘SUPPLIES 
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the move is... to solid state! 


FACTS AND FIGURES 
TRANSISTORS: 2-AC107, 4-GET113, 2-004, 2-AF118, 


Throughout the world the trend to solid state electronics (the 
use of transistors) is an obvious step forward; in broadcasting, 
television, recording and: communications the vast majority of 
new equipment is completely transistorised. Solid state equip- 
ment is half the weight, half the size, and is far more reliable 
__ at the same time heat dissipation problems are eliminated. 
Domestic high fidelity equipment naturally follows the inter- 
national move to solid state! 


LEAK pioneered high fidelity systems with the introduction 
of the famous “Point One” series of LEAK amplifiers —- and 
the new LEAK Stereo 30 fully transistorised stereo amplifier 
maintains these proud LEAK traditions. Harold Leak says: 
“This is the finest amplifier we have ever designed, and yet it 
costs less!”". LEAK have always been years ahead in high 
Hehe equipment — the solid state Stereo 30 increases the 
ead! 


Elegant in design and functional in its operation, the LEAK 
Stereo 30 is easy to install—any handyman can make a pro- 
fessional job of the installation in only ten minutes. Read the 
technical data and specifications—the LEAK Stereo 30 will be 
your move to solid state ! 


LEA 


STEREO 30 


2-GET538, 2-AC12/Z, 4-AD140 


DIODES AND THERMISTORS: 2-20AS, 2-VA1055. 
2-VA1039. ; 
POWER OUTPUT: Ten watts per channel into a 


15 ohm load. Fifteen watts per channel into 
a 4 ohm load. (Both figures are |IHFM music 


rating). 


Ra Ore. 


i 


es 


g 
DISTORTION: Total harmonic distortion is 0.1% — 
for 8 watts output per channel into a 15 ohm 


load. (IHFM) 
POWER CONSUMPTION: 40 watts. 


INPUTS: Five position switch for Pick-up (Mono 


or Stereo), Tape Head (Mono or Stereo), Tuner 


(Mono or Stereo), Tape Amp. (Mono or Stereo) — 


— and Microphone (Mono or Stereo). 


SENSITIVITY: Pick-up... 3.5 mV at 47k ohms, 20° 


mV at 33k ohms, 60 mV at 100k ohms. Tape ~ 
Head... 3 mV at 40k ohms, Tuner... 100 mV 
at 100k ohms or 500 mV at 50k ohms. Tape 
Amp.... 125 mV, Microphone... 3.mV (Mono - 


or Stereo) 


FREQUENCY RESPONSE: Plus or minus 1 dB 30° 


s to 20 kc/s. 


c/ 
FUNCTION SWITCH: For Mono, Stereo, 


nels Left, both channels Right. 
minus 16 dB at 50 c/s 


: 


both chan- : 
BASS CONTROL: Continuously variable, plus or 


TREBLE CONTROL: Continuously vartable, plus or 


minus 16 db at 14 kc/s. 


FILTER AND SLOPE: Turnover frequencies 4, 6 and 
9 kc/s. Used with the treble control gives 
extremely wide range of high frequency atte- 


nuation. 


‘ 


BALANCE: Either channel may be faded to zero. 
PRICE: Less than equivalent valve amplifier. . 


DIMENSION: 13” x 4%%4’’ x 9” 
WEIGHT: 14 Ibs. 


Australian National Distributors: 


Simon Gray Pty. Lid. 


deep. 


Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211, 63 8166 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel, 92 3890 
INTERSTATE REPRESENTATIVES: 
N.S.W.: Audio Engineers Pty. Ltd., 42-344 Kent Street, Sydney. Tel. 29 673 
§.A.: Eilco Sales Pty. Ltd. 233 Rundle Street, Adelaide. Tel. 23 3450 ‘ 
Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 101: 
W.A.: Athol M. Hill, 842 Hay Street, Perth. Tel. 21 7861 — 


Fu LLY TRANSISTORISED Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel, 2 5322 


A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 


HIGH FIDELITY AMPLIFIER Tel. 4 3010 (Mr, J. E. Howe) 
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TRADE REVIEWS 


RELEASES 


AND 


FERROGRAPH TAPE RECORDER 


Illustrated is the Ferrograph model 631 
This instrument is one 
of the latest ‘’Series-Six’’ models recently re- 
leased by*ferrograph and made available 
our review=by-Tape Recorders Pty. Ltd., the 
sole Australian agents for these machines. 


monophonic recorder, 


"THE outward.zappearance of the model 
631 is different from that of previous 
models in that it#is-housed in an attractive, 
two-tone grey case with metal trim which 
both enhances~the~appearance and is func- 
tionally protectivessAt first glance, however, 
the deck and amplifier panel are little dif- 
ferent from the-previous model reviewed in 
our June, 1963)-issue. 


Indeed the only..changes in the deck and 
amplifier are the inclusion of an extra 
speed to make this a three-speed machine, 
modification of the pause control to remove 
it from the head cover and make it part 
of the operate switch, and some minor 
changes in the amplifier circuitry. All 
previous operating features and specifica- 
tions of the machine remain unchanged. 


These specifications, in brief, are as fol- 
lows: Operating speeds—choice of 1 7/8, 
33, 74 ips or 3%, 74 and 1Sips; Speed 
accuracy—plus or minus 2 per cent of 
operating speed; Longterm speed stability— 
‘better than 0.5 per cent; Rewind time— 
1 minute for full 84in dia. reel: Input 
levels—input 1 3mV, input 2 150mV; Wow 
and flutter—less than 0.16 per cent at 7+ips; 
Frequency Response—30—15,000cps plus or 
minus 3DB at 7iips, 40—10,000cps at 3#ips 
and 50—5,000cps at 1 7/8ips; Signal to 
noise ratio—unweighted, including hum, 
better than 52DB; Output power—24 watts 
into 15-ohm load; Power consumption— 
110 watts at 240 volts AC. 

The new machine is ruggedly and well 
constructed, the design emphasis in these 
recorders being high on reliability and 
endurance. The deck is a three-motor job 
with small induction motors to drive the 
take-up spools and a large, synchronous 
unit to drive the capstan. The latter is 
|attached to an out-size flywheel and now 
\has ball-races for extended, maintenance- 
free operation. 

In operation the recorder is smooth and 


LLUSTRATED below are two of the 
new high-environment multiple “switching 
|power contactors manufactured by the 
‘Relay Division of Leach Corporation, 
)U.S.A., and available-in Australia through 
| Bendix-Tecnico Pty: Limited. 

| These relays are primarily designed for 


< 


for 


The new Ferro- 
graph recorder. — 
The metal panels 
are finished in a 
green-grey gloss 
enamel and the 
main case in dark 
grey plastic cloth 
with burnished 
metal trim. 


pleasant to use with a control system and 
panel layout which would not confuse the 
inexperienced but which retains sufficient 
flexibility to satisfy the exacting profes- 
sional. Our only criticisms of handling 
characteristics concerns recording equalisa- 
tion which must be adjusted via a panel 
control that is separate from the speed 
control. These two controls.are, to be sure, 
electrically interlocked but they would be 
easier to use if controlled by the one 
knob. 

In our laboratory checks the recorder 
met all specifications, the frequency response 
of the machine we tested being slightly 
better than the quoted figures. 

It is a curious thing, however, that the 
full rated response can only be obtained at 
a certain recommended low level of input, 
as read on the meter. If the input signal 
is permitted to drive the level meter to even 
half scale, the response will fall off marked- 
ly at the high end. This latter may have 
something to do with the level meter circuit 
being adjusted to handle speech or music 
but not single tones as are used in testing 
response. It is an unusual situation, 
however. 


BENDIX POWER CONTACTORS 


aerospace and aircraft applications, but they 
are also recommended for any motor 
reversing, power transfer or motor starting 
applications where severe environmental 
conditions exist. 

The units are of precision-balanced arma- 
ture construction which enables them to 

- withstand severe shock 
and vibration. High 
_ contact pressure and 
contaminant-free con- 
struction assures that 
the units easily meet 
the minimum require- 
ments of military 
specifications. 

Further inquiries to 
Bendix- Tecnico Pty. 
- Limited, 415 West 
Botany Street, Rock- 
_ dale, N.S.W. 
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The latter may also account for the fact 
that gross intermodulation of signal with 
the bias - oscillator frequency can _ be 
observed if an input tone of say 10 to 15KC 
is allowed to drive the meter to anything 
past the first division on its scale. 

The price of the machine tested is 
£225/12/6. Other models, including a 4- 
track stereo instrument are available at 
somewhat higher prices but further details 
on this can be obtained by direct inquiry to 
Tape Recorders Pty. Ltd. of 60 Clarence 
Street, Sydney, N.S.W. (K.W.J.) 


NEW RELEASES 
FROM AW.V. 


Of. particular interest to those in 
the communications field will be the 
recent release, by AWV, of three 
new silicon N-P-N planar transis- 
tors intended for high power out- 
put, VHF class-C amplifier service. 


LL three transistors employ the new 

“overlay” concept in emitter-electrode 
design—an emitter electrode consisting of 
many microscopic areas connected together 
through the use of a diffused grid structure 
and an overlay of metal which is applied 
on the silicon wafer by means of a photo- 
lithographic technique. This .arrangement 
provides the very high emitter periphery- 
to-emitter area ratio required for high 
efficiency at high frequencies. 

The three transistors are type numbered 
40280, 40281 and 40282 and all three are 
designed to operate from 13.5 volt supply 
lines (12 volt vehicle system) with maximum 
collector currents of 0.5, 1.0 and 2.0 amps 


respectively. As non-neutralised class C 
amplifiers at 175MC they will provide 
minimum power outputs of 1, and 
12 watts. 


Data sheets giving full details on these 
new transistors are now available from 
A.W.V. These include a typical circuit com- 
plete with suggested component values for 
operation of the units at 50 and 175MC. 
Prices and further details on application 
to A.W.V. 

In the UHF field, A.W.V. now have 
available a range of four new high 
perveance ceramic-metal beam power 
tetrodes which are claimed to set standards 
of dependability, frequency capability and 
economy of performance not previously 
available in valves of comparable size. 

The new valves—types 8072, 8121, 8122 
and 8462—have been designed expressly 
for UHEF mobile applications and each has 
a one-piece, precision aligned grid _struc- 
ture that is resistant to shock and vibration 
and a 13.5 volt heater designed to provide 
the same performance, regardless of whether 
the battery is charging or discharging. 
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THE EASIEST TAPE RECORDER 10 USE: 


TC 123 


TC 357-4 


ose. 
eee. 


*SONY-O-MATIC 


%& SONY-O-MATIC for automatic recording level control (Exclusive to SONY) 


TC. 123 SONY-0-MATIC 


2 speeds. Capstan drive. 
60 minutes dual track 
recording. Dynamic micr. 
Earphone monitoring. 


Easy control. Weight 4 
Ibs. Response 6,500 cps 
at 32 ips. 


29 GNS. 


TC. 900 SONY-0-MATIC 


Battery and mains oper- 
ated. Lightweight. Ideal 
for adding sound tg film. 
2 speeds, 7,000 cps at 34 
ips. 2 track. Remote con- 
trol micr. Tone control. 
Pause control. Fast for- 


ward. 
49 GNS. 


TC. 357-4 SONY-O-MATIC 


4 track monaural record- 
ing and playback. Self- 
threading. 3 speeds. 7 
inch reel cap. P.A. sys- 
tem. Dynamic micr. In- 
stant stop. Lock facilities 
etc. Response to 15,000 
cps at 32 ips. 

95 GNS. 


TC. 135 SONY-O-MATIC 


2 track monophone re- 
cording and playback. 5 
inch reel cap. 2 speeds. 
Dynamic micr. Weight 
7lb. Instant stop. Re- 
cords direct from radio, 
TV, etc. Response 7,000 


cps at 32 ips. 
45 GNS. 


fone RESEARCH MAKES TH DIFF ERENCE 
FRADE INQUIRIES TO; 


N.S.W. N.S.W. 
469-475 Kent St., Eg. Cupit P/L, 
SYDNEY. 16 Wood St., 
r & 2 5 a 26-2651. NEWCASTLE, 
61-4776. 
vic, QLD. S.A TAS. A.C.T. 
1S Abbotsford St., T. H. Martin P/L, Farley and Fahy K. W. McCulloch Cc, F. Liddelow & Co., H. C. Daynes 
NORTH MELBOURNE. 35 Charlotte St., Ltd., Pty. Ltd., 239 Newcastle St., (Radiovision P/L.), 
30-2491, BRISBANE. 77 Wright St., 109 York St., PERTH. 75 Investigator St., 
2-178S. ADELAIDE, LAUNCESTON. 28-1102, RED HILL. 
51-5117. 2-$322. 9-4554. 
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Ence! Electronics announce their recent appointment as Aus- 


tralian distributors of the English ‘‘Celestion’’ loudspeakers. The 
units illustrated are from the Celestion range and were recently 
- submitted for our inspection and review. 


HE Celestion “Ditton” 10 loudspeaker 

is modelled along similar lines to the 
well-known Goodmans “Maxim” unit but 
is somewhat larger in overall size—-123 by 
63 by 84 inches—thus providing room for a 
bass speaker which is 1 inch larger in 
diameter than that used in the Maxim 
enclosure. 


The Ditton 10 is an “infinite baffle” 
type of enclosure with the following specifi- 
cations: weight, 13lbs; Overall frequency 
response, 35-15,000cps; fundamental reso- 
nance, 70cps; power handling capacity, 10 
watts rms; impedance, 15 ohms; crossover, 
half-section four-element LC network at 
3,500cps; bass drive unit, Sin diameter with 
din cone excursion and fundamental free- 
air resonance of 30cps; high frequency drive 
unit, moving coil pressure unit of Itin 
diameter. 

The bass unit has a claimed frequency 
response (in enclosure) of 35-3,500cps, this 
response being level within plus or minus 
2dB from 90-3,500cps and falling at 12dB 
per octave below 80cps. The high frequency 
unit has a claimed response 0 


3,500-15,000cps within plus or minus 2dB 
in the enclosure. : 
The bass unit has a slightly flared paper 


cone which is supported at its periphery 


by a very flexible roll surround that is a 
one-piece moulding in neoprene. A substan- 
tial cast aluminium frame is used to support 
the magnet which is a _ ferro-ceramic 
material. The rear suspension is concentri- 
cally ribbed and sufficiently compliant to 
provide the free-air resonance of 30cps. 


In order to move sufficient air for the 
‘satisfactory production of bass sounds, the 
small diaphragm is allowed a total move- 
ment of 4in. When sealed in the enclosure 
the added stiffness of the trapped air raises 
the bass resonance which, in the unit we 
tested, occurred at approximately 60cps. 


The high frequency unit is acoustically 
damped and the diaphragm is fronted by a 
slotted phase correcting plate which is 
claimed to even out the response and help 
achieve a wide pattern of sound distribution. 


The Ditton 10 is housed in an attractive 
teak or walnut veneer finished cabinet with 
the speakers being mounted from the front 
and protected by a pull-off grille of per- 
forated metal in light gold appearance. The 
box is veneered on all sides so that vertical 
or horizontal mounting may be used, the 
nameplate being easily peeled off and re- 
placed in the new position. 


In our laboratory tests the unit was shown 
to have a sensitivity above that of the tiny 
“Maxim” but short of our own—but larger 
—Playmaster “Bookshelf” unit. When 
checked with glide tones and recorded organ 
music, the response at the extreme ends 
of the high and low frequency range was 


again somewhat short of the Bookshelf unit 
with which it was compared. However, the 
quality is quite acceptable and the Ditton 
10 does offer a size advantage which could 
be vital to some users. 

The other two speakers submitted for 
review are 12-inch, coaxial drive units, the 
pair being essentially standard and de luxe 
versions of the same system; the latter is 


The Celestion 
“Ditton” foud- 
speaker system 
should interest 


those on the look- 
out for something 
larger than the 
tiny “Maxim” but 
smaller than our 
own “Bookshelf” 
unit or similar. 


The Celestion 
CX2012 (left) and 
CX1512 = (right). 
Modern in design 
and appearance, 
the speakers 
should lend them- 
selyes to mounting 
in sealed enclos- 
ures as featured in 


the September, 
1965 issue of this 
journal. 


type numbered CX2012 and the former 


CX1512. 

A major feature of these speakers is the 
massive die-cast frame which ensures rigid 
alignment of the non-moving components 
and measures 124in across, reducing to 74in 
in a depth of 54in. Both units have exponen- 
tial-type paper cones, the standard model 
being corrugated and “plasticised” at the 
edges and the de luxe version attached to 
the frame via a one-piece moulded foam 
plastic “free” surround. 


The bass and treble units are actually 
constructed as two separate speakers, the 
latter being mounted in the centre of the 
former by means of a single long bolt 
which runs through the main magnet centre. 
The units have no mechanical crossover 
coupling, feeding of the appropriate fre- 
quencies to each unit being accomplished 
by electrical crossover at a frequency of 
approximately 4KC. 


The tweeter used in each unit is of 


the same general type to that used in the 


Ditton 10, though these are heavier duty 
units. In the standard model, the proportion 
of signal fed to the tweeter is fixed at 
the factory but the de luxe version has a 
potentiometer control for external adjust- 
ment of this level. 


In appearance and finish, the units are 
quite outstanding. 


Brief specifications of the loudspeakers 
are as follows: fundamental resonance, 
35cps; crossover frequency, 4KC; imped- 
ance, 15/16 ohms. 
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CX2012 CX1512 

Frequency 

response 30-18,000cps 30-15,000cps 
Power handling 

capacity 20watts(rms) 15 watts (rms) 
Flux density 17,000 gauss 13,000 gauss 
Total flux 180,000 maxw. 88,000 maxw. 
Bass voice coil 1#in 1#in 
Treble voice coil lin din 


We were unable to test the speakers 
in their recommended enclosure, our tests 
being carried out with the units mounted 
on a large, plain wooden baffle. On this 
board the fundamental resonance checked 


out at approximately 32cps for both units, 
and marginally better than specifications. 

_ Both speakers were more than adequate 
in the bass region but had a_ noticeable 
rise at the crossover frequency and tended 


to be a little “light on” in their top 
response. The CX2012, for instance, needed 
its brilliance control set at maximum if a 
rolloff at approximately 6KC was to be 
avoided. 


Readers should, however, form their own 
opinions through a subjective listening test 
in comparison with other high- 
quality coaxial units. Some like, others 
dislike, the “presence” which this type of 
response offers. 


For their general quality, the price struc- 
ture of the Celestion units would appear 
to be highly competitive. The price of the 
Ditton 10 enclosure is quoted as £29/10/, 
the CX1512 is £19/10/ and the CX2012 
£29/10/. Further inquiries re technical or 
other details should go direct to Encel 
Electronics of 431 Bridge Road, Richmond, 
Victoria, (K.W.J.) 


SPECIAL CAR FANS PLASTIC BLADES 


from W. Germany 


Fitted with Suction Cap. 6 Volt 30/, 12 Volt 
39/6. Posted anywhere 2/6 extra. 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET, SYDNEY. 
Telephone 26-2817 
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RATED TOPS 
IN EVERY 
MEASURE — 
OF ZENER 
VOLTAGE 
REGULATION 
PERFORMANCE 


van IONAL 
Bw Eis ~ 4-EX 
RECTIFIER 


SYMBOL OF QUALITY IN 
SEMICONDUCTORS 


POWER RATINGS 150mW TO 50 WATTS. VOLTAGE RATINGS FROM 2.6 10 200 VOLTS 


techniques assure exceptionally sharp zener ‘knees.’ 


Before you specify any zener, check these features 
offered by International Rectifier. @ Each unit is built 
to the same uncompromising high standards that have 
earned for IR world recognition as manufacturers of 


quality semi-conductors. @ Rigid process-selection 


Whatever your requirements in zeners.. 


@ Low temperature co-efficients assure maximum 
stability over the entire temperature range. ®@ All 
types are hermetically sealed for protection against 


envionmental extremes. 


. voltage regulators, reference elements or reference packs, it’s 


INTERNATIONAL RECTIFIER, THE PIONEER IN RECTIFIER TECHNOLOGY. Available from 


SYDNEY: 307 Kent Street, 29-1111. 

ADELAIDE: 204 Flinders Street, 233-233. 

MOUNT GAMBIER: 92 Penola Rd., 23-841. 

BRISBANE: 13 Chester St., Fortitude Valley. 51-5121. 
MELBOURNE: 220 Park St., Sth. Melb. 69-0151. 

HOBART, LAUNCESTON: Associated Agencies Pty. Ltd. 
NEWCASTLE WEST: 844 Hunter Street, 61-4077. 
WOLLONGONG: 140 Keira Street, 2-5444. 

PERTH: Tough Instrument Service Co., 993 Hay Street. 21-9767. 
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GRUNDIG STEREO AMPLIFIER 


Pictured below is the Grundig SV/50 fully transistorised stereo 

amplifier which was recently sent to us for review by the Aus- 

tralian agents, Goldring Engineering (A‘sia) Pty. Ltd. The unit 

has a nominal output of 20 watts per channel and will accept 
signals from a wide range of sources. 


THE SV/50 features printed wiring board 

construction throughout with individual 
sub-units attached to a _ rigid metal 
chassis/frame arrangement. The attractive 
two-tone grey perspex front panel is recessed 
into the matt finished teakwood cabinet 
which houses the unit. This latter is easily 
removed where custom installation of the 
unit is envisaged. 

The front panel is equipped with the 
usual volume, balance, bass and _ treble 
boost/cut controls plus an additional knob 
imarked ‘“‘echo” designed for use with an 
lexternal reverberation unit. The four small 
‘push buttons beneath the balance and bass 
boost controls are the scratch filter, rumble 
lfilter, loudness and presence controls. The 
on/off and mono/stereo switching plus 
selection of inputs is taken care of by the 
7 push buttons at the left of the panel. 

The amplifier will handle inputs from 
crystal or magnetic pickups, dynamic micro- 
phone, tape recorder deck and up to four 
radio channels (two stereo broadcasts) with 
separate input sockets on the rear panel 
land the appropriate input being selected 
iby means of the aforementioned push 
lbuttons. Each input is equipped with suitable 
frequency compensation networks. 
| The amplifier has a nominal output of 


formerless” circuitry allows speakers of not 
less than 4 and up to 16 ohms to be used. 


COIS 
mxrryy | 


Connection to the speakers is via polarised 
sockets. 

The instrument’s rear panel is also 
equipped with three mains voltage outlets 
into which a turntable, tape recorder and 
radio receiver may be connected. Depress- 
ing the appropriate input button applies 
power to these outlets. 

Frequency response of the amplifier is 
given as plus or minus 0.5dB from 20 to 
20,000cps and our laboratory tests show the 
unit to easily meet these specifications. The 
tone controls are most effective, giving up 
to 15dB of either boost or cut at 40cps 
and 14KC. 

The rumble filter provides 15dB of attenu- 
ation at 20cps while the scratch filter places 
the response 10dB down at 9KC. The 
presence control gives a 4dB lift at 2KC and 
the loudness control gives a progressive 
boost to the bass response as the gain 
control is retarded. 

The input sensitivities for full output are 
3.5mV with magnetic pickup, 200mV with 
crystal pickup, 5mV from a dynamic micro- 
phone and 200mV for both the tape 
recorder and radio inputs. 

The amplifier performed exceptionally well 
on listening tests with both ceramic and 
magnetic pickups and would appear to be 
well suited to the high-quality market. 
Retail price of the unit is 150gns. Further 
inquiries should be directed to Goldring 
Engineering (A’sia) Pty. Ltd., of 443 Kent 
Street, Sydney. (K.W.J.) 


AMERICAN GENERAL DYNAMICS 


TRADE NEWS — In brief 


named Wimbledon 
tennis champion and U.S. Davis Cup play- 
er F. R. (Ted) Schroeder Australian and 
New Zealand representative. The company 
1 manufactures a variety of defense and civi- 
lian products including the F-111 fighter 
|plane and the Polaris submarine. It also 
i produces a wide range of electronic, nuc- 
i lear, metal-working, building and _ general 
| industrial products. 

R. H. CUNNINGHAM PTY. LTD., now 
have available the “Andrew” Heatless Auto- 
| matic Dehydrator type 1920A. This unit 
is capable of delivering a continuous supply 
fof dry air under climatic conditions and 
l environments formerly unsuitable for con- 


to 12Sdeg. F. with an input humidity of 


195 per cent. The ‘unit is capable of contin- 
} uous uninterrupted service, requiring no 


elapsed time to reactivate drying agents, 


and normally operates with an output pres- | 


sure of 10 psi. Further inquiries to R. H. 
Cunningham Pty. Ltd., at 8 Bromham Place, 
Richmond, Victoria. 

INTERNATIONAL RESISTANCE CO. 
(A’sia) PTY. LTD. advise that they are 
now manufacturing, at their Kingsgrove 
N.S.W., plant, premium quality resistors 
produced by depositing a gaseous metal 
alloy in vacuo on to special ceramics, This 
technique has been proved by IRC. 
(U.S.A.), who were the first in the world to 
develop this class of resistor to meet the 
highest known reliability requirements. The 
resistor, type CCC, is available in a one 
watt, 70deg. C. rating and with values be- 
tween 100 and 500,000 ohms at tolerances 
of plus or minus 1 per cent standard and 
plus or minus 4 per cent special. 
inquiries direct to International Resistance 
oe ae Ltd. at The Crescent, Kingsgrove, 
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Further | 


een ene an 


DEITRON 
ELECTRONICS 


MAIL ORDER SPECIALISTS 
P. 0. BOX 86, BROADWAY, N.5.W. 


TV RADIO 
VOLUME b= 


CONTROL 
UNIT 


Controls volume of main speaker and volume 
of speaker housed in plastic case, also has 
provision for a earphone for deaf people, 
Complete with 66ft cable, earphone, 
instructions. 


£3/15/- Post 3/. 


TRANSISTOR 
INTERCOM 


Int.-state 5/, 


Sub-station can call master when switched off, 
Ideal for office, home, workshop, etc. 
Complete with 66ft cable, battery, staples, 
tape, instructions. 


£6/18/- post 4/6, Int.-St. 


MINI-LAB 7 in 1 
MULTIMETER 


6/6. 


SIGNAL 
TRACER 


1h ee 


£9/7/6 £13/10/6 
TRANSISTORISED VARIABLE 


D.C. POWER 
SUPPLY 


200mA. 
0-20 volts 


£9/15/- 
Post 5/, 
Intstate 7/6, 
Refer back issues for more informution on 
above. 


TRANSISTORISED SIGNAL 
INJECTOR 


52/9 post free 


ELECTROLYTICS 


(ROG 
#ivi000n 


Many other valves available. 


1000uf 15v miniature capacitors 
6/3 ea. Post Free 


We have the facilities and spares to service 
all instruments advertised by us. 
All inquiries, P.O, Box 86, Broadway, N.S.W. 


WRITE TODAY TO BE PLACED ON 
OUR MAILING LIST OF NEW 
INSTRUMENTS and COMPONENTS 
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INCREDIBLE BARGAIN 


TV FRINGE 
PRE-AMPLIFIERS 


You'll be amazed at the vastly improved 
reception if your set is in a low signal or 
fringe area. These Ferris A.F.B.20 TV signal 
amplifiers have their. own in-built power 
supply. Simply stand on the TV set (any make 
or age) and operate by a channel selection 


WHILE THEY LAST, ONLY knob. Particularly effective on older sets. 


Beautifully designed and constructed. 40 only 
FY/ 1/6 available from over production of special bulk 
order for large manufacturer. 


Aligned for 4 channels. Be sure to specify the 


channel numbers required. Additional channels 17/6 AVAILABLE FROM: 
each. ; 


ENCLOSE CHEQUE, MONEY ORDER OR P.N. FERRIS BROS. PTY. LTD. 


PLEASE ADD FREIGHT OR POSTAGE 752 PITTWATER ROAD 
(WEIGHT WHEN PACKED, 6 Ibs. 3 oz.) BROOKVALE-——933 0221 


ere to find the 
amous brands 


BRISBANE AGENCIES 


BARDSLEY IMPORT TRADING CO. 16 STANURY ST., SOUTH. RRISBANE 


166 GLEBE RD., GLEBE, N.S.W. 
PHONE 68-1453, 68-4283. WHOLESALE DISTRIBUTORS FOR: 


LABCRAFT, B and ©, ADC, JH, KEF, 
WHOLESALE DISTRIBUTORS FOR: ee RADFORD,” ROLAND. 


KEF, RADFORD, ROLAND, ADC, JH. 


GENERAL WHOLESALERS FOR: 


GENERAL WHOLESALERS FOR: et ane GOODMANS, DUAL, 


WHARFEDALE, GOODMANS, DUAL, QUAD, ORTOPHON AND ALL 
TRIO, QUAD, ORTOPHON AND ALL OVNeR FAMOUS BRANDS. 
OTHER FAMOUS BRANDS. 
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TRADE NEWS...in brief 


ADCOLA PRODUCTS PTY. LTD. an- 
nounce that the P.M.G. department have 
placed orders with them for almost £9,000 
worth of soldering tools similar to the 
Adcola series ““M” soldering iron. The order 
follows extensive trials and evaluation of 
soldering tools from many countries by the 
P.M.G. Department, which then issued 
specifications covering its requirements for 
soldering tools for various applications. 
Adcola “M” series irons are in general use 
thoughout ‘Australia and, in particular, 


they are standard equipment in the 
three Armed Services, weapons research 
and space tracking establishments and 


‘in the major electronic data processing 
companies. Further inquiries to Adcola 
Products Pty. Ltd. of 12 Churchill Street, 
Mont Albert, Melbourne, Victoria. 


CHANNEL MASTER PTY. LTD. an- 
nounce’ the release of two new 3 and 4- 
way resistive splitters designed to meet the 
demands of small multiple TV antenna in- 
Stallation. The units are hermetically 
‘sealed in epoxy resin potting and have in- 
put and output impedances of 300ohms. 
They have a frequency response of 1dB 
from 45 to 225MC and insertion loss of 
11 to 14dB. The isolation provided between 
outlets is 11 to 14dB. Further inquiries to 
Channel Master Pty. Ltd., 752 Pittwater 
Road, Brookvale, N.S.W. 


: R. H. 

advise that they now have sufficient stocks 
to meet all outstanding orders for the Gel- 
oso 2615B front-end coil kit as used in 
the “Communications Eight’ receiver des- 
cribed in the January, February and March 
issues of “ELECTRONICS Australia.” Full 
stocks of the Geloso 4/105 VFO, as used 
in the All-Band DSB Transmitter (Novem- 
ber, 1965 issue) are also available. Readers 
having difficulties in obtaining these 
units should write direct to R. H. Cun- 
ningham Pty. Ltd., of 8 Bromham Place, 
Richmond, Victoria. 


FERRIS BROS. PTY. LTD. have recently 
begun trading from their new Brisbane 
premises at 11 Curtin Avenue, Hamilton, 
Qld. The new building has a total area of 
6,000 square feet and has been functionally 
planned to accommodate stores, office and 
showroom for the distribution of Ferris, 
Channel Master and Telecomponents 
products. It is situated only three miles 
from the city and approximately a mile from 

_ the airport. 


H. ROWE AND CO. PTY. LTD. have 
available 2-pole ultra-thin reed relays speci- 
fically designed for use with printed circuit 
assemblies. Manufactured in the first in- 
stance by Struther-Dunn Inc., makers of 
Dunco relays, the units measure 1.3in long, 
0.625in wide and stand only 0.35in above 
the surface of the board. Designated as 
type MRR52A, the units contain two nor- 
mally-open reed switches rated at 10W 


each. Single or dual coil models are avail- 
able, for 6, 12, and 24V_operation. The 
units are electromagnetically shielded in- 
ternally and encapsulated into rigid struc- 
tures that offer a maximum of environ- 
mental protection. Single coil types are 
available with electrostatic as well as elec- 
tromagnetic shielding. 


WATKIN WYNNE PTY. LTD. announce 
the release of revised price lists for Macam 
| Grommets. The lists, which incorporate 
decimal currency prices, are the first in a 


CUNNINGHAM PTY. LTD. 
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series of revised lists which they hope to 
progressively issue over the mext three 
months. Those interested in the lists may 
obtain copies by writing, on company 
letterhead, to Watkin Wynne Pty. Ltd. of 
32 Falcon Street, Crow’s Nest, N.S.W. 


CARR AND WILKINSON, consulting 
acoustical engineers, advise the transfer of 
Mr Roger G. Wilkinson, B. Mech. E., 
B.B.E, AM.LE. M.N.C.A.C. M.AL- 
R.A.H., to Sydney (50 Miller Street, North 
Sydney), to open a N.S.W. office. The 
partnership consults in acoustics, noise and 
vibration control and air diffusion and has 
extensive research and test facilities for 
product development and rating. 


CANNON ELECTRIC PTY. LTD., of 
58. Cluden St., E. Brighton, Vic., advise 
that they have stocks of plastic encased 
electrolytic capacitors manufactured by the 
Sprague Electric Co. of U.S.A. This Com- 
pany has recently extended the range of 


2 


~ 


Ny 


capacitors available, in particular their 31D 


axial lead design and 89D single ended 
series for use on printed boards in transistor 
radios, automobile receivers and similar ap- 
plications. A comprehensive range of 50V 
units has been added to the series. 


BEREC INTERNATIONAL LTD., the 
Export Sales Division of Ever Ready Com- 
pany (Great Britain) Ltd., recently announc- 
ed the appointment of Greenson Pty. Ltd. 
of Little Bourke Street, Melbourne, as their 
agents for Victoria, N.S.W. and Tasmania. 
The British Ever Ready Company was 


formed at the turn of the century and is | 


now claimed to be the largest manufacturer 
of dry batteries in the world, employing 
more than 9,000 people in their U.K. 
factories and exporting to more than 59 
countries throughout the world. 


FERRIS BROS. PTY. LID. are now 
manufacturing a 6V car battery adapter 
which will allow the Ferris “Cadet” Model 
234 12V portable car radio to be operated 
from a car battery in any 6V_ system 
vehicle. The device has an inbuilt filter 
system and protective diode in the active 
lead to prevent damage to the adapter unit 
and set in the event of accidental connec- 
tion in the wrong polarity. Provision is 
made for polarity changeover to match the 
unit for negative or positive chassis systems. 


DUCON CONDENSER PTY. LTD. have} 


stocks of a new range of printed circuit 
edge connectors made in U.K. by the 
Ducon parent company, Plessey U.K. Ltd. 
The connectors are manufactured in strips 
catering for a maximum of 80 contact 
positions, and can be cut to provide the 
number of contacts required for a specific 
application. A variety of combinations is 
available to meet individual printed circuit 
connector _ requirements. The connectors 
consist of receptacles which mate directly 
with 1/16in thickness boards. The makers 
say the high performance associated with 
more expensive connectors is achieved by 
using simply-formed cantilever contacts and 
by making optimum use of material and 
space. 


INTERNATIONAL 
COMPANY (AUSTRALASIA) PTY. LTD. 


RESISTANCE 
has been granted Quality Approval Certifi- 


cates by the Australian Armed Services 
Approvals Committee covering the IRC 
“MM? coated high stability resistors in the 
sizes DMA, DMB, DMC, DMF and DMH. 


Certificates haye also been granted for 
vitreous resistors, IRC types 4V3J, 7V4J 
and 12V58. The Military Specifications 
under which the certificates are awarded 
came into existence to ensure that devices 
purchased by various Government depart- 
ments would be of high quality, and that 
similar items would conform to the required 
acceptance standards. 


ROLA CO. (AUSTRALIA) PTY. LTD. 
advise that in future the positive terminal 
of all Rola loudspeakers will be identified 
by a red grommet, or where a terminal 
strip is used, by a plus (+) sign. This is 
in accordance with British Standard Speci- 
fication BS 1927. A new list of preferred 
loudspeaker types for 1966 has been drawn 
up by Rola, and is available on request. 
Postal address is The Boulevarde, Rich- 
mond, E.1, Victoria. 


ASTRONICS IMPORTS are distributing 
in Australia a device that allows the user 
not only to look round a corner but 
through a series of curves and bends. 
Known as the ‘“Filexiscope,” the instrument 
is made in USA by Bausch and Lomb Inc. 
It uses a flexible probe which operates on 
the fibre optics principle. The image is 
broken up into a mosaic of dots of light 
which are transmitted by flexible glass 
fibres to the inspecting eyepiece, where the 
original picture is reconstituted. The probe 
can be bent around curves, threaded in 
and through the most complex systems, 
even tied into a knot, without affecting its 
ability to transmit the image it “sees” at 
the end of the probe. Two tiny high- 
intensity light bulbs in the end of the 


probe provide direct even illumination of 
the area under inspection. 


SPRAGUE 


THE MARK OF RELIABILITY. 


UNICIRCUIT MONOLITHIC NETWORKS 
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General Micro-electronics Inc. 
2920 San Ysidro Way © Santa Clara ¢ California 


COMPONENTS AVAILABLE IN AUSTRALIA 


FIELD EFFECT TRANSISTORS 
Metal Oxide Silicon Field Effect Transistors 
MOS FETs in single and dual, P and N channel. 


Metal Oxide Silicon Integrated Circuit elements 
Flip Flop, Binaries and Gates. 


MULTI-LOGIC INTEGRAL CIRCUIT ELEMENTS 
Low Power RTL Packs Commercial/Industrial 
or military specification ranges. 


High Power RTL Packs Gates 
Current Mode Logic Packs Gates 
Transistor/Transistor Logics Gates 


Diode Transistor Logics 
Gates, Binaries, Buffers 
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MICRO COMPONENTS 


ce) NATIONAL TELEVISION 
eiecaccmecrm | ENGINEERING PTY, LTD. 


144 BOUVERIE STREET, CARLTON, VICTORIA MM TEL.: 342658 


For further information please complete this coupon and 
forward tg National Television Engineering Pty. Ltd. 
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MATEUR BAND NEWS AND NOTE 


Effects Of International Politics 


The international situation has been given .great publicity in 

the daily press and on radio and television over the past months. 

Hidden behind these headlines are the effects international 
politics have on Amateur Radio. 


By Pierce Healy, VK2APQ* 


_ Amateur radio, because of its unique 
nature of being an international hobby, em- 
bracing all nationalities and ideologies, 
sometimes becomes affected by international 
political tension. Very seldom, however, 
does first-hand information on such effects 
become known to amateurs outside the 
troubled areas. 


This story, which concerns an Austra- 

lian amateur, should serve to illustrate the 
many advantages which Australian amateurs 
enjoy over their less fortunate fellow ama- 
teurs. 
It is in no way intended to be a judg- 
ment on the authorities concerned. It 
is simply a statement of fact which Aus- 
tralian amateurs might consider and then 
be free to form their own opinions. It 
should be emphasised, incidentally, that all 
the events depicted took place some months 
before the recent outbreak of hostilities 
between India and Pakistan. 


Back in January last, the writer had a 
lyisit from Howard Rider (VK3ZJY) and a 
ivery pleasant evening was spent discuss- 
ing amateur radio, with the emphasis 
on the Wireless Institute of Australia Youth 
Radio Scheme. 


Howard had accepted an appointment 
under the Commonwealth of Australia and 
Victorian Government contribution to the 
Colombo Plan. The appointment was that 
of a teacher in electronics at the Khulna 
Polytechnic Institute in Khulna, East Paki- 
stan. 

Howard expressed his intention of form- 
jing a radio club among the students along 
ithe lines of the W.I.A. Youth Radio Scheme 
and hoped to be able to have contacts on 
ithe air with Australian club stations. 


' Since his arrival in Pakistan last May 
\Howard has written several letters which 
igive some startling facts on conditions as 
ifar as amateur radio is concerned. 


/ One letter referred to his short stay in 
jHong Kong and a pleasant meeting with 
{a small group of VS6 amateurs. Then, on 
\travelling to East Pakistan, his comments 
| were: 


“Landing in East Pakistan, however, I 
found that the position was vastly differ- 
lent. There are only 10 amateurs listed 
Be pulation 50 million) and very few of 
(these are operating. There are many 
reasons for this of which I will list a few. 
)} “(1) Lack of suitable equipment, 


jment (pwr., spkr., I.F., etc.) are not made 
and very few imported here. (2) High 
i) cost of other components, e.g., a 6U8 valve 
(3) Lack of educational 
' facilities — this we are here to rectify (un- 
der the Colombo Plan). (4) Little or no 
1 interest by local influential people. (5) Gene- 
ral lack of interest by possible participants 
'as they have no one to lead them.” 


POGLPGP GLO GLI LP LOCLOOL ELL OLO POLI OOLO OE? 


*News and notes of Divisional and Club 
activities, submitted for inclusion in 
these columns, should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 


| Mea 


The letter also mentioned amateur station 
equipment that had been installed at the 
Dacca Polytechnic Institute but was now 
out. of service, also the hope that some 
arrangements could be made to get some 
components from Australia to construct a 
poets for his own use. It concluded 
with: 


“| |, this letter may be of benefit to~ 


your readers in comparing their plentiful 
supply and conditions with those of an un- 
der-privileged country.” 


Recalling that the Wireless Institute of 
Australia had some years ago tried to 
organise the distribution of components to 
amateurs in SEATO areas, but without 
success, due to Customs. duties, tariffs and 
other complications, it was suggested to 
Howard that he might investigate the present 
situation in that regard. 

The answer to that suggestion was given 
in a letter that read:— 


“Had put off replying to your letter 
until I received a reply to a query I sent 
to the Australian High Commission. This 
was about your suggestion regarding the 
sending of equipment over here to amateurs. 
I can do no better than give you their 
answer, and I quote: | 


“‘The suggestion of the Australian Wire- 
less Institute for the distribution of radio 
components, while very commendable, is, 
in our view, not an acceptable proposition. 
As you surmise, the Customs difficulties 
would be extremely complex. We should 
also have grave doubts as to the ability of 
most persons receiving the equipment, to 
install it and cannot rule out the possibility 
that some recipients would promptly sell 
ito ” 

Commenting on this, Howard says: 

“The last line is straight to the point 
isn’t it. Having lived here now two and a 
half months, I regret to say that I quite 
agree with them. I have also found that 
our Australian boys at the High Commis- 
sion at Karachi have always been right on 
the ball and any advice I get from them 
I now take as gospel.” 


On the radio servicing facilities available, 
Howard commented in these words: 

“I have had a bit of time to look at 
most of the ‘radio repair shops.’ The ser- 
vice department of the best shops con- 
sists of a multimeter, pair of pliers, couple 
of screwdrivers, a spanner or two, and a 
soldering iron of the old 60-watt variety. 
There are very few valve radios here, most 
are of the mantel transistor variety. 


“The servicing procedure is as follows: 
(1) Look at it. (2) Prod around various 
components with a screwdriver. (3) Check 
the earpiece connection. (4) Test and try 
new batteries (this is what the multimeter is 
for). (5) If it does not go now, give it 
back to the customer and tell him it is 
no good, 

“It is surprising how very seldom they 
are wrong, although I am quite sure that 
they. do not know why. The heat and 
humidity play havoc with printed circuit 
boards and a look at the back of one of 
these boards three or four years old makes 
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you wish you had never undone it. THE 
SERVICEMAN WHO TELLS would have 
enough material to write about for years 
if he worked on these for a while.” 

As far as obtaining an amateur licence 
for himself and another for the school, 
the position was summed up in these few 
words: “I am still fighting to get a licence. 
The Pakistan people do not want to give 
anyone a licence.” 


Early in September a further letter was 
received from Howard. This gives some in- 
dication of conditions and the feeling of 
frustration it must be for a man who has 
undertaken a task on behalf of his country 
and who, as an extra-curricular activity, 
wishes to help students in an under-privi- 
leged country to learn about amateur radio. 
The letter reads: 


Khulna Polytechnic Institute, 
P.O. Muzgunni, Khulna, 
East Pakistan, 27/8/65. 
“Dear Pierce, 


“As you may know, I have been trying 
without success to obtain an amateur licence 
in East Pakistan. I received no reply at all 
to my many letters (in all, 12 have been 
sent), so I turned in desperation to the very 
few local hams, to try to obtain some reason 
for the apparent stone wall. A couple re- 
plied, both with the same story, and I will 
quote the better of these, in case you or 
your readers do not know the position. I 
have since verified both stories. 

“I wrote to this man (AP2AR), mention- 
ing the trouble I was having and requested 
a meeting with him the next time I was 
in Dacca (80 miles). This is a copy of his 
etter: 


36 Purana Paltan, 
Dacca—2, 
21/8/65. 
“Dear Howard OM, 


““T received your letter a moment ago. 

“You are correctly informed that I am 
(was) the most active amateur in East Paki- 
stan. But since last May things have been 
different. The Government of Pakistan has 
banned ham radio for civilians in Pakistan 
and has seized all receiving and transmit- 
ting equipment. The military (ham) stations 
have not been touched, but they are volun- 
tarily keeping off the air. This drastic 
and cruel action has nonplussed the civilian 
amateurs who have invested considerable 
time, energy and money in building up their 
stations. 

“‘The ban has affected both privately 
owned and educational institutions. The 
licence of the Amateur Radio Club of the 
Engg. Univ., Dacca (APSEU), has also been 
revoked. 

““As to your efforts in getting a licence, 
I don’t think you will be able to get one. 

“‘T shall be most happy to meet you 


TRANSISTOR SERVICE 


ALL JAPANESE MAKES 


REPAIRED 
including ... 
Aristone Sony Mitsubishi Fujiya 
Berlin Sharp Nivico Kenco 
General Aurora Spica oe 
Mariner Crown Toshiba Standard 
National Hitachi Belair Yashica 


We do not sell spare parts 


PETER G. BROUGHTON 
211 George Street, 
Sydney. Tel. 27-5831. 
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when next you are in Dacca. You can meet 
me at the Engg. Univ. (NOT Dacca Univ.) 
between the hours 7.30 a.m. to 1 p.m. (ex-— 
cept Fridays) or after that at my home, 36 
Purana Paltan, Dacca. My house won’t be 
difficult to locate because it is a landmark 
with the gigantic triband delta quad sitting 
on the roof. My house is just a furlong 
north of the shopping centre Baitul Mokar- 


ram. 
73s Arifur Rehman, ex-AP2AR’, 


“That puts things in a nutshell, doesn’t 
it. Quite obviously, I cannot operate a 
transmitter at my present location. I have 
since rung him to ask his permission to 
post the above letter back to Australia 
and maybe even publish parts of it. He 
gave me this with no reservations at all. — 
At the moment, I am a bit disgruntled and 
lost for words, so I will finish for now. 
I will let you know any further develop- 


ments. 
73s from VK3ZJY Howard.” 


Howard Rider, his wife and family were 
expecting to be in East Pakistan for a 
period of two years. 

But another letter from Howard dated 
16th October shows how an international — 
situation has completely changed the pro- 
ject. He wrote: 

‘ “Khulna. 


16/10/65, 


JABEL 
| 


PROBE HOUSINGS 


NOW IN 4 TYPES — including a 
FULLY INSULATED MODEL 


End insuiators moulded in high impact 

polystyrene. Metal bodies made from. 

7/8in 1.D. nickel plated brass tube. 
Insulated model PHI 7/8in 1.D. 
fibre with internal shim brass 
shield. Double ended type has 
contrasting coloured _ insulators. 

y any vis er PH2 and PH4 20/- ea. PHI 22/6. 

* (insul.) ” (4") (short) PHDE 27/-. 

All prices include sales tax and are post-free within Australia. 


FROM RADIO SUPPLY STORES EVERYWHERE 


Distributed by: WATKIN WYNNE PTY. LTD. 
32 FALCON STREET, CROW’S NEST, N.S.W. 43-1912, 43-2107 


“Dear Pierce, 


“Received your very welcome letter today 
and immediately sent you a telegram telling — 
you to publish your story. As the mails 
are not sure yet, I thought a telegram ~ 
would get to you on time. If this letter 
gets through, you may be able to finish 
the story. 2 

“Firstly, I think you know our job here 
was to set up a polytechnic institute. By — 
this I mean to bring all the material from — 
Australia, install it, teach the teachers how — 
to use it, and therefore bring their cur- © 
riculum up to date with our standards, 


DM 13. awa non.pirecTioNAL MICROPHONE. The 
AIWA DM 13 is a top quality non-directional dynamic 
microphone featuring On/Off slide switch and _ tilting 


mounting bracket fitted with universal thread for floor “We were sent over some six. months — 
| stand use with Goldring stands MS5 and MS6. Finished in before the materials arrived so that we 

a ¢ satin chrome and durable and attractive construction could get to know the people and _ their 
o. id lends itself to all types of entertainment and recording | problems. These problems are almost insur- 
ie , work. Impedance 50KQ or 509; Frequency Response 60 | imountable. People are trying to raise their — 
“ c/s—15,000 cps; Sensitivity 55 db; Dimensions; Length—__| living and education standards from about — 


the sixteenth century to the present day, — 
inside 20 years. You can get an idea that — 
when I say that, after 10 years, the per- 
centage that can read and write is still in — 
single figures. Schooling is not compulsory, — 
nor free. Until you have lived here you ~ 
cannot realise what a wonderful country © 
Australia is. 

“Materials arrived on October 10, 1965, 
and then they told us. Coming here, the © 
ship, the Barpeta, had to call at Calcutta. © 
You have probably guessed it. The Indians 
took a liking to all our machines, lathes, — 
etc., and also all of my electrical and 
electronic equipment. There was other equip- — 
ment on board, such as woodworking, sur- — 
veying, drawing, etc., which they left. In — 
all, out of 284 crates we lost 147 of them. — 

“The position now is that we have no © 
work to do until the equipment is either — 
returned or replaced. As this will take at — 
least 12 months, we will return to Australia — 
in December, with almost nil accomplished. — 

“It is almost impossible to explain our 
feelings. We are told that we, the two of — 
us, are the only Colombo Plan experts on — 
schools left in East Pakistan. All the rest, 
including our wives and family, having — 
left on September 21, 1965. We had built © 
up a lot of goodwill for Australia by 
remaining during the so-called war, and 
to see it all go down the drain is, to say 
the least, frustrating. 


“T have sent my 13th letter to the Post — 
and Telegraphs Department, and finally 
received an answer, This said, and I quote: — 

“‘The undersigned is directed to refer 
to your letter of the 20th August, 1965, 
on the above noted subject (amateur wire- 
less licence) and to inform you that your 
request for an amateur licence cannot, it 
is regretted, be acceded to. 


GE:P3447 “ (Signed) J. D’Cruz.’” — 
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103“; Weight 183 ozs. 


AIWAGC 


DM 10. Impedance 50KQ or 500; 


Frequency Response 60—13,000 cps; Sensi- 
tivity 75 db’s; Dimensions 73’ x 13”; 
Weight 11 ozs. with stand. The DM 10 is 
a medium quality, non-directional, dynamic 
microphone complete with On/Off slide 
switch and table stand featuring fly-off 
crodle for easy hand use. It is constructed 
from robust die-cast aluminium with gloss 
black enamel and chrome finish. Its medium 
characteristics solid construction suit it 
for general audio work. 


AIWAG 


DM 17. Omni-Directional Dynamic Boom Microphone. The AIWA 
DM 17 is a quality Omni-directional dynamic microphone—with swivel cradle 
for use with floor stands or mounted on a boom. Ideal for group use. Gay 
enamel finish—vertically mounted inset protected by robust cage. Impedance 
SOK® or 502; Frequency Response 70—14,000 cps; Sensitivity 75 db’s; Dimen- ~ 
sions 58’ x 13’’; Weight 11 ozs. 


GOLDRING 


(A’asia) Pty. Ltd., 443 Kent St., Sydney. 29.1276 


VIC.: Goldring Engineering Dist. Ltd., 368 Little Bourke St., Melbourne. 67-119. 
QLD.: Commerce Aust. Pty. Ltd., 235 Edward St., Brisbane. 2-7875 
$.A.: Farley & Fahy, 77 Wright St., Adelaide. 51-5117 

W.A.: Goldring (W.A.) Pty. Ltd., 144A William St., Perth. 21-6500 


“This letter was dated September 6, one 
day after the war started. 

“T had a letter from Ahmed Ebrahim,. 
AP2AD, dated September 4, 1965, who 


wished me well in his country and asked 


me to stay at his place at Multan, West 


Pakistan, if I ever got over his way. His 
letter was a lengthy one and I will quote 


you a small passage from it. 


“ Unfortunately, since early June, amateur 


operations seem to have been suspended. 


was Officially directed to return my 


licence and stop operation, also hand over 


my rig, which I have done. I cannot say 
that this is done all over the country, but 
most amateurs whom I have met have 
told me the same thing. Possibly you can 


3 guess why this is being done. You can 


imagine what a blow this is to all of us. 


_ And I have just got my high powered linear 


going so_ nicely and the DX _ conditions 
were beginning to improve. I feel so 


'cheesed off that I never even care to 


- listen again on the amateur bands. 


- five-valve radio that boasts three 


? 99 


“I managed to get myself a standard 
bands 
and have done some listening on 14MC. 


‘At the start I had only a transistor radio, 


whose oscillator I used to beat with the 
signals coming into the valve set to 


resolve SSB. Believe me, this is a very 
awkward way of receiving signals, 


but 
when it is all you have, you put up with it. 
Since then I got and made enough parts 


to build a BFO. This could fill a column 


by itself. 
“Even with this primitive equipment I 


have managed to log 44 VK stations, all 


at good listening strength. In a period of 
five nights between the 7th of the 10th 
and the 15th of the tenth. This place is 
so good for amateur radio that with a 
good rig, there are few places that could 
not be reached. 

“The stations were all VK’s 2JZ, 2AGW, 


2AIA, 2SG, 2ACD, 2AGS, 2NI, 2AST, 
| 2ABV, 3LA, 
3AHT, 3TL, 3APH, 3VJ, 3ALP, 3AUP, 
_3MM, 3ACD, 3ADW, 4HR, 4SD, 4EJ, 
SLT, 5QR, 5GG, 5RD, 5FM, SGQ, SDT, 


3AHR, 3EK, 3VG, 3UQ, 


5EE, 5DG, 6ES, 6RX, 6RU, 7CK, 8FC, 


 9XI, 9JR, OGW. That’s about all from here, 


except not to forget the great hospitality 
the boys at AP Land have shown me, 
although I have not, as yet, met one 
personally. I will be returning via Singapore 
about the 10th of the 12th. 73s. 


HOWARD.” 


A further note from Howard, received 


just as these notes were being completed, 


tells of a recent conversation with a leading 


Pakistan amateur, who stated that it would 


probably be three years before amateurs are 
again allowed to operate in that country. 

‘There is no doubt that Howard will long 
remember his experiences and his efforts to 
further Amateur Radio. Should he at some 
future date return to East Pakistan to con- 


| tinue his work, there is no doubt that he 
| will have at least the moral support of his 
friends among Australian amateurs. 


The moral behind this story is a chal- 


i lenge to the apathy of some amateurs who 
| do not actively support their amateur asso- 


ciations and tend to ignore the need to 


e support the efforts being made by the major 
amateur radio organisations throughout the 


world to retain the amateur service fre- 
quency allocations, 


_W.LA. Activities 


All members of the Wireless Institute of 
Australia are reminded that the next Federal 
Conyention is set down for Easter, 1966, 
when the venue will be Brisbane. 


Matters relating to policy, ITU, contests, 
and those that have a bearing on the pro- 
gress and well-being of the institute will be 
discussed, 


_Members who have items which they de- 
sire to have placed on the agenda, should 
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send details in writing to the Divisional 
Council in the State in which they reside. 


NEW SOUTH WALES 


Mr Alan Morris of the Department of 
Civil Aviation was the guest lecturer at 
the October meeting of the N.S.W. Division, 
held at Wireless Institute Centre, 14 Atchi- 
son Street, Crow’s Nest. Mr Morris dealt 
with magnetic amplifiers. He first discussed 
the history of the technique and then, with 
slides of graphs and circuitry, gave a clear 
explanation of the whole subject. His talk 
was much appreciated by those present, who 
now have a clearer understanding of this 
interesting subject. 


VHF GROUP 


Plans for the Field Day to be held over 
the New Year weekend are well in hand. 
At least 30 VK2 stations will be in the 
field, operating from mountain tops and 
other good VHF locations. : 

It has also been reported that the VK4 
moonbounce team will be participating. This 
consists of VK4’s ZAX: ZEK: ZBL: ZPL, 
VK8KK. from Alice Springs, ZL2TCW and 
other New Zealand stations, plus a number 
of VK3 and VKS stations. 

Operations will start at 5 p.m. on Janu- 
ary 1, 1966, and close at 9 a.m., January 
3. For contest scoring purposes there will 
be five 4-hour sessions during that period. 

Scoring will be on a points per mile 
basis with 50 miles the minimum scoring 
distance. All amateur frequency allocations 
including 144MC and above may be used. 


Be Paid 


What You 
are REALLY WORTH! 


Full details regarding locations of stations 
can be obtained from: Tim Mills, Box 342 
P.O., Crow’s Nest, N.S.W. 


THE MOBILEER PROJECT 


The first prototype of the Mobileer series 
which has been put into operation is a most 
interesting and well-designed piece of equip- 
ment. 

The project was undertaken by the Tech- 
nical Committee of the N.S.W. VHF and 
TV group when they set out to design and 
build a complete 144 MC mobile transmit- 
ter/receiver. 

- The entire unit has been built into a stan- 
dard “Playmaster” case and consists of a 


20 watt crystal controlled transmitter, push- 


pull modulator which also provides the 
audio for the receiver, a HF tunable re- 
ceiver for the IF channel, fed by a low 
noise crystal locked converter. 

Several other prototypes are now being 
considered following the success of the first. 
Full details will be released by the group 
early in the New Year. 


OSCAR IV PROJECT 


Several inquiries have been made as to 
who is the W.I.A. Federal Co-ordinator for 
the Oscar projects now that Roy Hart 
VK2HO has relinquished the task. 

As the result of negotiations with the 
Federal Executive of the W.I.A. it is expect- 
ed that members of the Melbourne Uni- 
versity Astronomical Society and Radio 
Club VK3ATM will take over the task. 
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Journalism — Short Stories 
_ Writing for Radio & TV 
Interior Decorating 
Etiquette & Entertaining 


Textiles r 
Photography Business Letters 
Mathematics BUILDING 


General Education 
Dressmaking 
DRAUGHTSMANSHIP 
Architectural 

Builders’ Plan Drawing 
Mechanical Structural 
Surveying & Mapping 
ILLUSTRATING 

Still Life Landscape 
Caricature & Cartoons 
Oil & Water Colour. 
Fashion Drawing 


Arch. tecture 


Roofing, Steel 
Timber Home 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
“Club Administration 
Window Dressing 


Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 


“Square 


INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 

Soft Drink Manufacture 
Air ‘Conditioning 


CAE TREE EL IS Ao REL 


Auto Mechanics 

Civil Engineer 
Production Managem’t 
Industrial Management 
Executive Training 
Modern Supervision 


SPECIAL EXAMINATION 
COACHING COURSES 


Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
inst. Sales & Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 


Building 


Signwriting nals nce ta hg Inst. Diesel Engineers 
COMMERCIAL Elacitonies Shire Overseers Exe 24) 
Accountancy Electrical Mechanics Engineers’ Institutions 
Cost Accountancy Radio Eng. or Service ADVERTISING 
Genera! Bookkeeping Television Copywriting 


Salesmanship 


Refrigeration 
Shorthand Typing 


Diesel Engines 


Commercial Art 
Advert'g Inst. Aust. 


TO INTERNATIONAL CORRESPONDENCE 


Dept. 526 


SCHOOLS, 


SYDNEY: 400 Pacific H'way Crow's Nest. Tele.: 43.2121 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 

BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4148 
PERTH: C' wealth Bank Building, 55 William St. Tele.: 21.7268 


NEW ZEALAND: Wellington, 


Please send Free Book on 


| 
| 
: Showcsards & Tickets 
| 
| 
| 
| 


NAME (Mr, Mrs, Miss) 
| ADDRESS 


Perret rer ete irr itt rier itt tt eetterererererert eres 


182 Wakefield St. Tele.: 53.109 


| 
i 
Inst. Auto. Mech. Engrs. | 
| 


OCCUPATIO 
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“OXFORD” 


RADIO CHASSIS 
INSTRUMENT CASES 


PRINTED AND 
ENGRAVED PANELS 


SPECIAL 


METALWORK 


NOW AT NEW PREMISES 
24-32 O’RIORDAN STREET, 


ALEXANDRIA. 


All distributors carry the full range 


VICTORIA: SOUTH AUSTRALIA: 

A. H. NICHOLLS & CO., Gerard & Goodman Ltd., 
22 Elizabeth Street, 192 Rundle Street, 

East Bentleigh. Adelaide. 
QUEENSLAND: 

D. IRVINE & CO., @ 


14 Merivale Street, 
South Brisbane. 


HEATING SYSTEMS PTY. LTD. 
24-32 O'Riordan Street, Alexandria, N.S.W. 


69-3764 Open Saturday 10.30 a.m, to 12.30 p.m. 69-7616 
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WEST. AUSTRALIA: 


Pakbar Pty. Ltd., 
38-44 Stone Street, 
West Perth. 


TASMANIA: 


Homecrafts-Tasmania, 
199 Collins Street, 
Hobart. 


In the past this group have shown great — 
interest in the Oscar project and have 
access to much related information on the © 
subject, as well as more spare time than 
the average amateur. | 

News from Bill Orr W6SAI, dated October 
20, states that it is still planned to launch 
Oscar IV during the first week in December, 
and it will definitely have a 144MC and 

432MC beacon. 

The satellite will be placed in orbit 18,200 
miles above the earth and will take four 
days to travel from horizon to horizon 
followed by a gap of eight days before it 
reappears. 

It is not certain if the translater will 
be ready for this launch, but if it is, it 
will receive on 144.1MC and translate to 
432.935MC. Power levels have not been 
stated. 

Up _to date news on the project is re- 
ceived by Ray Naughton VK3ATN from 
WB6AYN each Thursday via 14MC, 


HUNTER BRANCH 


The proceedings of the Annual Conven- 
tion of the Hunter Branch commenced at 
the monthly meeting held on Friday evening, 
October 1. The meeting took the form of 
a “Home-Built Equipment Competition,” 
and a number of well-built and interesting 
pieces of equipment were displayed. 

The competition was won jointly by Des 
Mills VK2ZDN, who described his tri-band 
transmitter and receiver for the 52, 144 — 
and 432MC bands, and Tony Mullen 
VK2ZCT for his 144 and 7MC transistor 
receiver. 


Others taking part in the competition 
were: Bill Munn VK2ZWM, 52 and 144MC 
transmitter; Mac O’Brien VK2ZMO, VFO 
for 6 metres; Alex Mather VK2IZ, SSB 
tri-band transceiver; Les Baber VK2RJ, a 
novel power supply; Ian O’Toole, Assoc., 
heterodyne additive frequency meter; and 
John Bedford, Assoc., a timing device for 
racing cars. The contest proved to be an 
unprecedented success. 


The Convention Dinner was held at the 
Drill Hall, King Street, Newcastle, on Satur- 
day evening, October pi when 82 members 
and their friends were present. 

The proceedings were officially opened 
by the President of the New South Wales 
Division, Ivan Agar VK2AIM, who, with 
Mrs Agar, had come from Sydney for the 
Convention, and the President of the 
Tumbarumba Shire via a radio link at the 
South-West. Zone Convention. 


This hook-up between two conventions 
being held about 400 miles apart was most 
successful from both a novelty and co- 
operation aspect. The link was established 
on the 80-metre band using single side band. 

The Toast to Amateur Radio and the 
Wireless Institute was proposed by Lionel 
Swain VK2CS, a former president of the 
Hunter Branch, and the response was made 
on behalf of the Division by Ivan Agar 
VK2AIM 

The guest speaker at the Dinner was Mr 
Arthur Gabb of the Amalgamated Wireless 
Valve Company. Mr Gabb illustrated his 
lecture with graphs and diagrams dealing 
with the present developments in semi- 
conductor devices and gave such interesting 
information as the fact that a transistor 
capable of 7 watts of RF at 400MC was 
available — at a price. 

Also included in the evening’s entertain- 
ment was a display of coloured slides by 
Lionel Swain VK2CS, taken on his recent 
world tour. 

A fine day greeted over 70 Field Day 
enthusiasts who gathered at Marmong Point, 
Lake Macquarie, on Sunday, October 3. 
Winners of the various events were: 

All-Band Scramble: Harold  Burtoft 
VK2AAH. HF Section; Bill Hall VK2XT, 
VHF Section. 

TMC Mobile Hidden Transmitter Hunt: 
Dave Andrews VK2AWZ., 

144MC Mobile Hidden Transmitter Hunt: 
Tas McLoughlin VK2GV and Max Francis 
VK2BMK, 


144MC Pedestrian Hidden Transmitter 


ELECTRONICS Australia, December, 1965 


Hunts: Dave Andrews VK2AWZ, Dick 
Norman VK2ZCF, 

Ladies’ Quiz: Susan Brown VK2BSB. 

Technical Quiz: Les Baber VK2RJ. 

A good list of prizes were available and 
those who won the events were well 
rewarded for their efforts. 

There will be no Hunter Branch meeting 
in January. Meetings will commence in 
February, 1966, when it is hoped that a 
Jecturer from Mullard Australia will address 
the meeting. 

Details will be given in the news broad- 
cast from VK2AWX at 7 p.m. on Monday 
‘nights. 


SOUTH WEST ZONE CONVENTION 


A very successful South West Zone Con- 
vention was held at Tumbarumba, over the 
’ October weekend 2nd, 3rd and 4th. 
Members and visitors, arrived on Satur- 
day morning. The afternoon was devoted 
to a tour of the local beauty spots and the 
renewal of old friendships. 


The Convention Dinner on Saturday 
night was held in the R.S.L. hall, 55 being 
present. 

The Official Guests were: Mr T. G. Roth, 
Tumbarumba Shire President, Frank Pear- 
son VK2ACOQ, revresenting the nresidert of 
the New South Wales Division, Mr J. Top- 
per, District Radio Inspector, and Pierce 
Healy VK2APQ, Federal Councillor, N.S.W. 
Division, as Guest Speaker. 

During the dinner, John Clode VK2EZ, 
nresident of the Tumbarumba Radio Club, 
introduced the guests and called on Harry 
Cuthbert VK2AEC. Zone Officer to pro- 
pose the toast to Amateur Radio and the 
Wireless Institute. This was responded to by 
Frank Pearson VK2ACQ, who told of some 
of the activities associated with running the 
Division. xe 
| Mr Roth welcomed the visitors and ex- 
| pressed his pleasure at the convention being 
| held in Tumbarumba, as it became part of 
| the activities associated with the Festival 
of the Mountain Gums and Trade Fair then 
| in progress. 

He also gave some interesting sidelights 

| on the town and surrounding districts and 

| Jater in the evening arranged for a display 

of precious metals and stones which are 
found in the area. 

| As Guest Speaker, Pierce Healy VK2APQ, 

reviewed the matters dealt with at the 1965 
Federal Convention, negotiations with the 
| P.M.G. Department by Federal Executive 
| and some sidelights on amateur radio con- 
| ditions in other parts of the world. 
| At the conclusion of the dinner ‘an 80 
| metre SSB radio link was established with 
‘ the Hunter Branch. and iointly, the Tum- 
| barumba Shire President. Mr Roth and the 
| President of the N.S.W Division W.1.A., 
| Ivan Agar VK2AIM, at the Hunter Branch 
| Convention Dinner exchanged greetings and 
| officially declared both conventions open. 

) The remainder of the evening was de- 
| voted to screening several colour films of the 
| Snowy Mountains Hydro-electric Scheme. 

| On Sunday the venue was the Show- 
| ground, there were many keenly contested 
} events, but the most popular was the barbe- 
jcue picnic lunch. Large juicy steaks and 
) other tasty morsels being distributed caused 
all interest in other events to be forgotten. 

The daytime activities concluded with the 
) presentation of many very useful prizes 
) donated by several national radio and other 
| trade houses. 


The list of prize winners were: 


All Band Scramble. 
Bob Woodman VK2EY, Ist. 
Don Haberecht VK2RS, 2nd. 
Frank Pearson VK2ACQ, 3rd. 


Morning 144MC Hidden Transmitter 
Hunt: 

Leon Skeers/Eddie Penikis VK1VP ist. 

Keith Dodd VK2ZAA, 2nd. 

Sandy Bruce-Smith VK2ZEX, 3rd. 

Afternoon 144MC Hidden Transmitter 
Hunt: 

Sandy Bruce-Smith VK2ZEX, 1st. 

Don Haberecht VK2RS, 2nd. 

Tim Mills VK2ZTM, 3rd. 
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144MC Mobile Fox Hunt: 


Sandy Bruce-Smith VK2ZEX, 1st. 
Kevin McLachlan Assoc., 2nd. 


Pedestrian Hidden Transmitter Hunt: 

Alf Bullock Assoc. 
Guess the Frequency: 
Fred Clissold VK2AJI. 
Call Sign Competition: 
Jack Flynn VK2AY. 
Lucky Number Competition: 

Don Haberecht Jnr. 

Lady Travelling Furthest Distance: 
Mrs Pearson XYL-VK2ACQ. 

Lady Travelling Interstate Furthest: 
Mrs Nisbett XYL-VK3ZKK. 


One of the highlights of the afternoon 
started with a contact made by VK2APQ, 
operating portable with an SBE model 33 
SSB transceiver, with K6ERV on 14MC, 

This resulted in over 20 contacts for 
K6ERV in the VK-ZL-Oceania DX phone 
contest. Just about every call sign registered 
at the convention will appear on K6ERV’s 
Log sheet. 

A social evening with films and coloured 
slides of the Snowy Mountains concluded 
the day’s activities. 

On Monday, those who did not have 
several hundred miles to return home, went 
on a conducted tour of the western section 
of the Snowy Mountains Hydro-electric 
Scheme. 

_A very successful and enjoyable conven- 
tion. It is intended to hold the 1966 con- 
vention at Wagga. 


VICTORIA 


The eighteenth Annual Convention of the 
Western Zone of the Victorian Division 
was held at Warracknabeal on Sunday, 
October 10. 

There was a good roll up of Zone 
members and visitors including some from 
South Australia. The Divisional Council was 
represented by Ken Seddon, VK3ACS, and 
Michael Owen, VK3ZEO. 

Zone officers elected for the forthcoming 
year were: — 

President: A. D. Giles, VK3ADS, Glen- 
orchy. 

Senior Vice-President: K. E. Semmler, 
VK3ATS, Murtoa. 

Junior Vice-President: H. R. Brown, 
VK3NN, Yanac. 

Secretary-Treasurer: W. J. 
VK3AKW, Lubeck. 

Zone W.I.C.E.N. Co-ordinator: 
Edmonds, VK3AFU, Clear Lake. 

A new innovation at the convention was 
provided by Trev Rodda, VK3ATR, who. 
during the afternoon, took members and 
their friends for free air flights in a Piper 
Cherokee light aircraft. 


VHF CONVENTION 

On the weekend of October 9 and 10, 
a very successful Convention was held by 
the VHF group of the Victorian Division. 
This was the second event of this kind 
organised by the group. 

On Saturday, some 70 amateurs, SWLs, 
YLs and XYLs attended a barbecue and 
social held at the home of Cyril Edmonds, 
VK3AEE, at Glenroy. 

The Sunday saw an attendance of 120 
members and their families and friends at 
a picnic held at Mornington, where a 
number of events involving skill and chance 
were held. Included in these were 144MC 
fox hunts, 144MC scramble, a 144MC YL 
scramble and 52MC events. 

It was voted to be a most successful, 
convention and the organisers express their 
thanks to the interstate visitors for attend- 
ing, as well as to all those who assisted 
in making the weekend activities so success- 


ful. 
SOUTH AUSTRALIA 


It has been reported that the proposed 
legislation in South Australia for the 
licensing of electrical workers and electrical 
contractors is causing some concern among 
amateurs who have read the Bill which 
has been tabled in the State Parliament. 
Further comments on this are included in 
the “Forum” section of the current issue. 
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NEW TRANSISTOR DESIGNS 


By CLIVE WITCHELL 
enable you to make any or all 
of these exciting projects. 


Just ask for the extra instructions 
free when you order 


Complete step-by-step instructions, in- 
cluding circuit, wiring diagram and 
construction diagrams free with each 


project. 
ALL THESE PROJECTS ARE 
BENCH TESTED AND GUARAN- 


TEED TO WORK. 


Broadcast Tuner (Superhet). (Instructions 
FREE). All the parts you need selected 
from the list below, plus resistors, capa- 
citors, 9V battery and sundries. 
Without cabinet only £7/19/%5 
With Cabinet .. .. .. only £9/9/6 
Amplifiers (Instructions FREE). All the 
parts you need selected from the list 
below, plus resistors, capacitors, 9V bat- 
tery and sundries. 
3 transistor only .. .. .. .. £6/19/6 
4 transistor only (push-pull) . £7/18/6 
6 Transistor Portable (Instructions 
FREE). All the parts you need selected 
from the list below, plus resistors, capa- 
citors, 9V_ battery and sundries, only 
£14/10/. 
House Telephone (Instructions FREE), 
All the parts you need selected from 
the list below, plus resistors, capacitors, 
9V battery and sundries, only £8/19/6, 
Flashing Lights (Instructions FREE). 
All the parts you need selected from the 
list below, plus resistors, capacitors, 
special circuit board, fabricated perspex 
mounting strip, 9V battery and sundries, 
only £5/19/6. 
Alarms (Instructions FREE). All the 
parts you need selected from the list 
below plus resistors, capacitors, 9V_ bat- 
tery, Relay and sundries. 
Light activated (c/w light 
sensitive device) .. 
Soundactivated) <<. su sis cee 
Switches (Instructions FREE). All the 
parts you need selected from the. list 
below plus resistors, capacitors, 9V bat- 
tery, Relay and sundries. 
Light activated (c/w light 
sensitive device) .. .. £4/15/6 
Sound activated .. £6/19/6 


Basic List of Parts Supplied in the above 
projects (other necessary parts supplied 
at special trade kit prices): 

Audio Parts 
Speaker, 8 ohm, 2.25in dia. .. 22/6 
Output Transformer (480 ohm to 
8 ohm) matched to speaker) . 16/6 
Miniature coupling transformer, 
8K: 3K ‘ 


£4/15/6 
£6/19/6 


5K Potentiometer c/w switch 
andeknobst i055 \keaeeys Peo teee 
R.F. Parts 
Oscillator coil, 360 mH . 
Two gang miniature capacitor 
c/w knob/dial .. 


9/ 


Febrite High Q Aerial Coil 

(loopstick "aerial)isss. 05 es 
3 IF transformers .. 

General 
6 transistors and 1 diode (1 x 
2N412; 2 x 2N410; 3 x 2N408) 

Or équivalents ...:. .. ..-.. 79/6 
Printed circuit board .. .. ~~ 12/ 
Cabinet... .. 20/ 

Carrying Case 6} 30/ complete 
Earpiece .. .. 7/ 
ALL THESE PARTS ARE GUARAN- 
TEED AND AVAILABLE’ SEPAR- 
ATELY — PRICES INCLUDE SALES 
TAX AND DELIVERY CHARGES. 


Order to 
TRANSISTOR KITS 


69a Church Street, Brighton, S.5, Vic. 
Phone 92-3159 


141 


Sure Brite Picture Tubes 
ALL TYPES OF TUBES AVAILABLE EXCEPT BONDED 
Year Warranty 2 Year Warranty . Test tubes 
£7 plus dud - £10 plus dud £4 (see below) 
Z7 inch £15 plus dud Discounts to the trade | 
All prices cash or COD Aaents wanted 


FULL WARRANTY: DELIVERY 

Any tube returned to Sure Brite under warranty Free delivery on tubes Mon. Wed. Fri. inter sub- 
is replaced with another one at no extra charge, urbs only. 

regardless of whether it tests good or not, so long TEST TUBES 

as it is not broken. We have 5 inch 70-deg. type, uses focus acre! 
COUNTRY CUSTOMERS and no ion trap, and 21 inch 110-deg. (1 10-deg. 


may have spots) £4 each, no dud required. 
DUDS 


Must be under vacuum and scratch free. 


Rail tubes to St. Leonards Station, freight paid. 
Orders filled same day - received. All iresoht 


charges to be paid by customer. We can. sell 17 inch without dud for £3 extra, 21 

LARGE STOCK inch without dud for £4 extra. 23" £5 extra. 

We always have 200 to 400 tubes in stock 2 All BENT GUNS AND 12 VOLT : 

Australian types except bonded. When ordering We have the sharper forcus bent guns and can 

state which price tube you want, otherwise the supply them in the popular 21 inch 90-deg., also 

£10 tube will be supplied. any type can be supplied with 12 volt 300ma 
heater. 


Sure Brite Picture Tubes 


198 PACIFIC HWY., CROW’S NEST, SYDNEY, N.S.W. 
BAtISnes, Rocklands Rd. Phone 28: 1I43 = 


omeewan (9 orem 


Manufacturers of Quartz Crystals for Frequency Control and Crystal 
Filters for Highly Selective Circuits Announce:— 


New Lower Prices for 
Close Tolerance Gold Plated Crystals 
for Amateur Applications 


Amateur Net 
(each including tax) 


1.8 Mc/s to 14.999 Mc/s + 0.005%, in. Style "D" holders, $"" pin spacing £2 8 
15 Mc/s to 47.999 Mc/s + 0.005% in Style "D" holders, 4" pin spacing £2 10 
48.0 Mc/s to 61.0 Mc/s + 0.005%, in Style "'D'' holders, 4"' pin spacing £2 16 
100 Ke/s + 0.005% in HC13/U holders, 3"' pin Shas: £4 10 


| Mc + 0.005%, in Style ''D" holders, 5"' pin spacings” £4 10 : . 
* Specially designed for Crystal Calibrator purposes. 


PR Te ITT AT at PEE, eT Ste, SR aE ENT eee Re CM eee, 
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455 Ke/s nominal Crystals for Filter applications in Style "D'' or “E'' 
(B7-G) holders. £4 10 O 


Many other types and (oleranees are available from our standard production, Please con- 
sult us on your Crystal requirements, 


PYE PTY. LTD. CRYSTAL DIVISION 


; 
la KILPA ROAD, MOORABBIN, VIC. Telephone 95-2011, 95-6741 : 
State Offices in Adelaide, Brisbane, Hobart, Perth and Sydney. | 
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ROSS HULL MEMORIAL CONTEST 


' The name of the winning member of the 


The Federal Contest Committee of the Wireless 
institute of Australia invites al! Australian and 
overseas amateurs and short-wave listeners to 
participate in this annual contest which is held 
to perpetuate the memory of Ross Hull whose 
interest in VHF did much to advance the art. 

A perpetual trophy is awarded annually for 


“ competition between members of the W.I.A. in 


Australia and its territories, inscribed with the 
name and life work of the man whom it tg alg 
each year is also inscribed on the trophy. In 
addition, this member will receive a suitably 
inscribed certificate. 


\ OBJECTS: ' 


Australian amateurs will endeavour to contact 
as many other amateurs in Australia and overseas 
under the following conditions. 


DATE OF CONTEST: 


From 1401 hrs. G.M.T., 11th December, 
1965, to 1359 hrs. G.M.T., 16th January, 1966. 
DURATION: 


Any consecutive 216 hours (9 days) within 
the dates mentioned above, this period to be 
at the choice of the operator. 


. RULES: 


1, There shall 
contest: 
(a) Transmitting, 
(b) Transmitting, phone, S2MC and _ higher. 
(c) Pere ing, open, all bands, S2MC and 

gher. ; 

Ail Australian and overseas amateurs may 
enter for the contest whether their stations 
are fixed, portable or mobile. lf portable 
or mobile operation !s used, this to be stated, 
giving the general location of such operation. 
All amateur VHF bands may be used, but 
no cross-band operating Is permitted. Opera- 
tors are cautioned against operating trans- 
mitting equipment on more than one fre- 
quency at a time, particularly when passing 
ciphers. Such operation may be grounds for 
the disqualification of a contestant, 
Amateurs may enter for any of the trans- 
mitting sections. 
Only one contact per band per station 
allowed each calendar day. 
Only one licensed amateur is permitted to 
operate any one station under the owner's 
cal} sign. Should two or more operate any 
particular station, each will be considered a 
contestant and must submit a separate log 
under his own call sign. 
Entrants must operate within the terms of 
their licences. 
8. CIPHERS: Before points may he claimed for 
a contact, serial numbers must be exchanged 
and acknowledged. The serial numbers of 5 
or 6 figures will be made up of the RS 
(telephony) or RST (c.s) report plus three 
figures commencing from 001 for the first 
contact and will increase in value by one 
for each successive contact. if any contestant 
reaches 999 he will start again with 001. 
ENTRIES: Must be set out as shown in the 
example, using oniy one side of the paper. 
Entries must be postmarked not later than 
February 14, 1966, and clearly marked Ross 
Hull Contest, and addressed to Federal Con- 
test Manager, Box N1002, G.P.O., Perth, 
SCORING: For all sections will be based on 
the attached table. Contestants will have to 
agree between themselves as to the distance 
between their stations. Such distances must 
be shown in the log entry as shown in the 
example. Failure to make this. entry will 
invalidate the particular claim. Some typical 
distances are given in the attached table. 

LOGS: Ail logs shall be set out as in the 

example and in addition will carry a front 

sheet showing the following information: 


be three main sections to the 


open, S2MC and higher. 


10. 


11. 


’ SYDNEY CANBERRA 
SYDNEY t*) 160 
CANBERRA 160 
BRISBANE 460 
MELBOURNE 460 
HOBART 660 
ADELAIDE 710 
NEW ZEALAND 1300-1500 1300-1500 
DARWIN 1950 1930 
PERTH 2040 1940 
yin gS IS a ip 
ADDRESS Mam vat get le a's ates ere! lee aia et es) iallal «. 
CALL SIGN Or Noes anicr crs a7 0 bate (N caventetian nak Rta tele 
Section Betee te is arate ete ee ie OIRO IC ay Reco He CUGTOS 
Subs oe Outer REN een ad vakan atone wincare ataaiese > 
ratin e ——: 
Et rom lam hrsiciG-M;Teviseccinl + osielioe 6 
BOs ase oe Sree AES f GeMalaciceien shatee eararc® 
Lé@. 9 consecutive days. 4 
Highest score over a 48-hr. period was .... pts. 
Operating period——-From .....-.. .. hrs, GMT 
ea TAR ag BARE, RON PNY RPE SEA) 
to. eee eke aee= hrs, <GMT. 
ee eee Soe aida rerce thee’ aif ae atte Oe 


Declaration: 1 hereby certify that | have oper- 
ated in accordance with the Rules and Spirit of 
the Contest. 

: Signed 
Date ween see 
Mote: Entries on the front sheet must be 
early shown in block letters. x 
12. The right is reserved to disqualify any 
entrant who, during the Contest, has not 
observed the regulations or who has consist- 

> ently departed from the accepted code of 
operating ethics. 


sees ae eee er ere arse ereneaee 


Ce ee ee ae 


13. The ruling of the Federal Contest Manager 
of the W.1.A. will be final. No dispute will 
be entered into. 


AWARDS: Certificates will be awarded to the 
winners of each section in e2ch VK and 
overseas Call area. The VK contestant who 
returns the highest score in the transmitting 
section and who is a financial member of 
the W.1.A., will have his name_ inscribed 
on the trophy which will be held by his 
Division for the prescribed period. His cer- 
tificate will be suitably inscribed. In addi- 
tion a special certificate will be awarded to 
the contestant, who shall not be the trophy 
winner, and who returns the highest scoring 
log covering a period of any 48 consecutive 
hours (2 days) within the contest duration, 
such period to be nominated by the con- 
testant. 

This period must be within the duration 
_ Of the contest, but need not be within the 
main 9-day period. The period chosen must 
be stated on the front sheet-—refer Rule 11. 
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GENERAL NOTES: 


The contest period has been altered in line 
with suggestions made by many contestants and 
an extra certificate will be awarded for the best 
score over a 48-hour period in accordance with a 
motion passed at the 1965 Federal Convention. 
However, the 9-day winner is not eligible for 
the 48-hour award, Also, changes have been 
made in the scoring table to accommodate some 
of the alterations suggested by the VK6 Divi- 
sion at Federal! Convention. 

Since only a small number of 
ceived for the receiving section, only one certi- 
ficate will be awarded this year unless extra 
activity warrants otherwise. 

it is suggested that contestants obtain a large 
scaie map of Australia. and of their State and 
measure out the distances involved in contest 
contacts that are not given herein. 

Contestants are reminded that times MUST be 
shown in GM In accordance with Institute 
policv to foster the use of GMT where practic- 


logs are re- 


able. Failure to, observe this rule will be 
grounds for disqualification. 

Comments concerning the contest, with parti- 
cular reference to: Duration of contest, points 


scoring system, rules of contest, would be appre- 
ciated by the Federal Contest Manager. 


EXAMPLE OF TRANSMITTING LOG (Brisbane Station) 
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SCORING TABLE | 


Distance between 
Stations (miles) 
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TABLE 


ADELAIDE 


1110 

990 
1500-1700 
1790 

2240 


710 
1300-1500 
: 2280 

1880 


1500-1700 
1930 
1720 


RECEIVING SECTION: 

1. Short wave listeners in Australia and over- 
seas may enter for the contest, but no 
transmitting station may enter. 


2. Contest times and logging of stations on 
each band are as for the transmitting sec- 
there is no 48 hours sub- 


tions; however, 


section, 

To count for points, logs will take the 
same form as for transmitting sections but 
will omit the serial number received. Logs 
must show the call sign of the station heard 
(not the station worked), the serial number 
sent by it, and the cali sian of the station 
being worked. 

Scoring will be on the same hasis as for 
transmitting stations, i.e., on the distance 
between the listener's station and the station 
heard. See the examples given. it is not 
sufficient to log a station calling CQ. 


A station heard may be logged only once 
per calendar day on each band for scoring 
purposes, but additional reports will be of 
value to the F.C.M. 


AWARDS: A certificate will be awarded to 
the highest scorer in VK. Other certificates 
may be awarded by the Federal Contest Man- 
ager, depending on conditions and activity. 
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MAKE ‘5010'200 


_ Whenever You Want It! 


EARN EXTRA MONEY! 


YOu Can Succeed in Mail Order 
with Mail Order Techniques! 


sample brochure contains new and 
items for home. Auto family, gifts. 
full-time, from home, 
‘store, office, over 100 p.c. profit on all 
items. Sample brochure, wholesale prices. And 
all Mail Order data sent. on request. 

Send your name and address to: 


KINGSLEY Products 
"Veta" BIRLEY STREET, BRISBANE 
Telephone 24055 


Free 
unique 
Work part-time or 
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etc, 


Special Bargains from 


TRANSISTOR 
TAPE RECORDER 


Model 999A £15/15/- 


Plus post 7/6 


Reduced from £22/10/ 
Complete with Tape Battery 


Phone and Mike 


"SUNRICH” PORTABLE 5 


RECHARGEABLE 
TORCH 


as 


72/6 
from West Germany 
never requires batteries 
Just plug into 240V 
power point 


LIMITED STOCK ONLY 
Model RH-10 


Seeesscese 
- eerrereees 


SCOOP PURCHASE 
6 Transistor de luxe model Radio 
made by International. Complete with 


leather carrying bag and earphone, 
Size 44in x 24in. .. . 


£10/10/- reduced from £15/15/- 


Plus postage and packing 7/6. 


SPECIAL OFFER 
ALL TRANSISTOR RADIO POCKET SIZE 
£5/19/6 Postage 5/- 


RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms Y. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-1 Meg: 60 
ohms, 6 Kohms at centre 
scale. 

Capacitance: 250uuF to 1uF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,000. V in four ranges. 

Size: 5in x 33in x ltin. 

Weight: 130z approx. 


Price £5/7/6 
Postage 5/- to 10/- extra. 
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Actual Size 


"KEY LITE” 
39/11 


with fob keyring, attractive plastic 
case. Simply squeeze. Illuminates 
car and house locks, etc. 


40/- Posted anywhere 


RADIO HOUSE PTY. LTD, 


306-308 PITT ST., SYDNEY. Also af 760 George Sf. and 6 Royal Arcade. (26-2817) 


MULTIMETER TESTERS 


Model RH-50 


Modern Design, 33 Micro Amp 
Meter. 


30,000 Ohms per Volt D.C. 
13,000 Ohms per Volt A.C. 


1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, 
case, 

SPECIFICATIONS 

DC_ Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
beta V at 13,000 Ohms per 
volt. 

Be Current: 0-.06-6-60-600 mA, 


-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Model RH-5 


* High  sensitivity-20,000 Ohms/ 
V DC, 10,000 Ohms/V AC. 

* 3in Meter. f 

* Handy pocketable size. 

SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 
1000 V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500- 
1000 V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 
500mA 


tugged moulded 


Resistance: _—‘0-10K, 0-100K, 
0-1Meg, 0-10Meg. 
(62 Ohms, 620 Ohms, 6.2K, 
62K, at centre scale). 

Capacitance: 0.0001uF-0.00S5uF, 
0.05uF-1luF. 

Decibels: minus 20db to plus 


36db in 2 ranges. 
Dimensions: (34” x 53” x 13”). 
Weight: 150z approx. 
Complete with internal battery, 
testing leads with prods. 
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Price £15/10/- 


Post 5/- to 10/- extra 


Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16” x 6 5-16” x 23” 
Weight: 1.41b approx. 


Price £9/-/- 


Postage 5/- to 10/- extra. 


NEW FROM GERMANY 
a) 


THE OXFORD 
CORDLESS 

ELECTRIC RAZOR 

Battery Operated 


Twin blades 
rotary cutting 
head, spare 
batteries 1/6. 
Size Sin x 1tin. 


£3/19/6 


-W.LA. YOUTH RADIO SCHEME 


With the completion of each school year 
many students find themselves entering a 
new environment, a new way of life. 

For the first time it becomes necessary 
for a favourable impression to be made on 
a personnel officer or a selection committee 
to get that initial start in a chosen trade 
or profession. ‘ 

Bearing in mind that employers, in 
general, show a genuine interest in appli- 
cants who have a worthwhile hobby, all 
students, irrespective of the position being 
applied for, should not hesitate to present 
their Y.R.S. certificates and when prac- 
ticable a piece of equipment which they 
have constructed. 

To all Y.R.S. Club members entering this 
new way of life, the W.I.A. wish you every 
success for the future. 


NEW SOUTH WALES 


The recently formed radio club of the 
1st Clemton Park Scout Group in the 
Canterbury district has already shown 
remarkable success. Under the instruction 
of Stan Bourke, VK2EL, 11 boys have 
obtained their Scout Wirelessman Badge 
and six are preparing for the Y.RS. 
Elementary Certificate examination. 


WESTLAKES RADIO CLUB 


Two ‘Westlakes Radio Club members sat 
for the A.O.C.P. examination. They were 
Bob Blyth and Neville Threlfo, who both 
attempted the full examination. It is expected 
that several other candidates from the club 
will be sitting for the January examination. 

Excellent progress has been made during 
the year by the younger members in the 
various grades of Y.R.S. certificate tests. 
The club station, VK2ATZ, is active on 
the 160, 80 and 40-metre bands. All 
inquiries regarding club activities should be 
nase ee to Box 1, Post-office, Teralba, 


VICTORIA 


Presentation Night 
Gowrie Park State School Radio Club 


The Gowrie Park State School Radio 
Club is the only club in a primary school 
in Australia. The members have an average 
age of 12 years and some of them recently 
qualified for certificates issued by the Wire- 
less Institute of Australia Youth Radio 
Scheme. 

Those present for the occasion included: 
Mr E. Nelson, Assistant Supervisor, Vic- 
torian Radio Branch; Mr Romanes, 
District School Inspector; Mr M. Hull, 
Federal President W.I.A.; Mr K. Matchett, 
Victorian Supervisor, W.I.A.Y.R.S.; Mr 
Fishe, School Headmaster; Dr Plummer, 
Essendon Grammar School Radio Club; 
Mr D. Reed (VK3EI) and Mr N. Blake 
(VK3JN) as well as parents and friends of 
the boys. 

Mr Nelson presented the junior certifi- 
cates, congratulated the boys on_ their 
efforts and reminded them that school 
work must come first and hobbies second. 
He then recailed some recent changes in 
radio communications pointing out that 
future developments will be more startling. 

Mr Romanes, in his address before pre- 
senting the elementary certificates, said that 
the radio club activity had resulted in an 
improvement in the spelling, maths and 
Enters in science of the members’ school 
work, 

Mr Hull spoke briefly on the history of 
the Youth Radio Scheme before presenting 
Frank Wrobel (aged 12) with a R.S.G.B. 
Handbook, donated by the Overseas Tele- 
communication Commission. 

Frank is quite a scholar. In addition to 
being “dux” of the club, in that he gained 
the highest marks in the Junior Certificate 
examination, he is also top of his class in 
school. 

After the formalities were over the 
guests were served with supper and met 
each other on an informal level. 

The club instructors, Bill Allen and 
Harry Smitch are to be congratulated for 
the work and keenness displayed in training 


these lads to a very high standard. Also 
congratulations to the successful boys, A. 
Joyson, H. Kulakowski, R. Kulakowski, W. 
Stubbs, A. Todorov, who gained Elementary 
Certificates and G. Smith, D. Hughes, D. 
Hardiment, F. Wrobel, T. Todorov, for 
gaining Junior Certificates. 

The W.I.A.Y.R.S. is proud of this club 
because not only are very young boys 


Seasons Greetings 


to all readers of these notes. 

To those who have written express- 
ing their interest in various aspects 
of amateur radio and those who 
have sent in notes on local events 
and other items of interest, a very 
sincere thank you. 

Look forward to hearing from you 
again in 1966. 


73’ 
VKZ2APQ 


making Y.R.S. history but educational 
history as well. These keen boys passed an 
exam containing some of the work taught 
in 4th and 5th year at High Schools, 
proving again that learning need not be 
difficult if sufficient interest is taken by 
the student in the subject. 


MACLEOD RADIO CLUB 

At a hobbies exhibition organised by the 
1st Macleod Troop of the Victorian section 
of the Boy Scout Association, the Macleod 
Radio Club staged a fine exhibition of 
pieces of radio equipment built by club 
members. These included morse practice 
sets, simple telephones and switching devices 
and samples of radio construction tech- 
niques. 


QUEENSLAND 


The Kelvin Grove ‘Teachers’ College 
Radio Club in Brisbane have been issued 
with the call sign VK4ZQT. It is under- 
stood that this is the first club in Queens- 
land to obtain a limited licence. 


SOUTH AUSTRALIA 


A report has been received that the 
Mitchell Park Boys’ Technical High School 
Radio Club has affiliated with the South 
Australian Division of the W.I.A. 

This is a well equipped and active club 
of 26 members having an average age of 
15 years. 

Other clubs maintaining a high standard 
in the State are the Port Pirie Youth Radio 
Club, St. Michael’s Radio Club, Nails- 
worth Boys’ Technical High School and 
the Prince Alfred College Radio Clubs. 


WESTERN AUSTRALIA 


Mervin Vellnagel, a member of the 
Wesley College Y.R.S. Club, has been 
selected as one of two representatives 
from Western Australian Secondary Schools, 
to attend Professor Harry Messel Summer 
School of the Nuclear Research Founda- 
tion of the University of New South 
Wales. 


ELEMENTARY CERTIFICATES 


The first member of a Postal Group to 
gain the Elementary Certificate was Mark 
Swinton of Beecroft Grammar School. The 
Postal Group has been formed to assist 
those who cannot attend school clubs. De- 
tails of these groups can be obtained by 
writing to: R. C. Black, YRS Supervisor, 
5 Bennett Street, Kingsgrove, N.S.W. 

At the Pagewood Marist Brothers’ Col- 
lege Radio Club about 20 students are 
awaiting the results of the recent Element- 
ary Certificate examination. Reports on 
the standard of the work done by the 
members of this club indicate that the per- 
centage of passes will be high. fa 


FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 


Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 
Holders include the following: DC11., F.T. 243., H.C.— 
6U., CRA., B7G., OCTAL, HC-18U. 
5.5 $.5MC TV Sweep Generator Crystals. 
£3/12/6 plus 12} p.c. soles tex. 
100 KCS ond 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 12) per cent sales tox. 


AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 


The following fishing craft frequencies are available in F.T. 243 holders: 
6280, 4095, 4535, 2760, 2524, 2182, 4620, ete. 
Immediate delivery available for all above types. 


AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 


Commercials — from £3/12/6 each plus 12} per cent soles tex. 
Amateur — from £3/-/- each plus 12} per cent tales tex. 


Regrinds 37/6 eech, 
Crystals for Taxi and Bush Fire Sets also Available. 
We would be very happy to advise and quote. 


Representatives Aust. and New Zealand-—Messrs. Carrel & Carrel, Box 2102, Auckland 


Mossrs Atkins 
894 Hay St., 


(W.A.) Ltd., 
PERTH. 


Messrs Lawrence and Hanson 
Electrical (Vic.) Pty. Ltd., 


Messrs. A. E. Harrold Pty. Ltd. Messrs, United Radio vistribu- 56 Collins St, HOBART and 


123-125 Charlotte St., 
BRISB 


tors Pty. Ltd., 
ANE 175 Phillip St., 


29 St. John St., LAUNCESTON 


SYDNEY. Tasmania, 


Contractors to Federal and State Government Departments." 


BRIGHT STAR RADIO 


46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 


WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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COAXIAL CABLES 


UR67 50 ohm %in diam. coaxial cable 1/6 yd, 
or 25/- per 27yds roll. 

UR43 50 ohm 3/16in diam. coaxial cable 15/- 
per 35ft roll. 

UR71 72 ohm Zin diam. coaxial cable 1/6 yd 
or £1 per 25Syds roll. 

51 OHM RG/8U 3/8 diam. BRAND NEW, 
1/9 yd up to 500 yard lengths. 

ALL ABOVE CABLES ARE IN AS NEW 

CONDITION. 


BATTERY CHARGERS 
DUAL COMPLETE WITH METER IN METAL 
HAMMERTONE CASE 

6 volt 4 amp 12 volt 6 amp 


12 volt 4 amp 6 volt 6 amp 
£7/17/6 £10/17/6 


TRANSISTORISED AMPLIFIERS 
AND TUNERS 


LAFAYETTE 


PK- fond 3 Transistor, Single Ended 50 ate 
PK-£43 4 Transistor, Push Pull, 100° mw W, Out: 
PK- $a 5 “Transistor, * Push ‘Pull, 250 ‘mw Out- 


£5/17/6 
PK- for Push Pull, 


“4° Watt Out- 
£5/17/6 
PK- G3 3 Transistor, d Diode, 
Tuner soo 5. 


“Broadcast AM 
MICROPHONES 


4 Transistor, 


£6/1S/- 


CRYSTAL 


Piezo Lapel Type with Plug .. .. .. 12/6 
CM20 Hand Type with Plug .. .. 27/6 
X43 Stand Type with Plug .. .. 37/6 
BM3 Pencil Type 100-8000 oe with On.Off 

Switch, 6ft cable .. 5 30/- 
BM3 Desk Stand to suit above .. . 2/- 


DYNAMIC 


Foster DF2 Hand Type 50K .. .. .. 50/6 
Foster DF2 Hand Type 50 ohm .. .. 48/- 
Faster DF3 Pencil Type SOK .. .. .. 90/- 
Foster DF3 Pencil “Bs §0 ohm... .. 87/6 
Piezo X29 peas ee with stand, low 

imp, ee «+ 82/6 


~~ §$PEAKER BOXES 


Ae Speaker Box with 4in Speaker oa 


Wooden “Speaker Box with “Gin x ain Speaker 
__and wire wire .. 65/- 


~ GRID DIP OSCI ILLATORS 


Lafayette TE-18 G.D.O. 8 Bands, Plug in 
Coils, 360 Ke-220 M/C, 240 volt £19/13/- 
Leader LDM-810 G.D.O. 2-250 MS . Snip 
Plug-in Coils, 230 Volt .. .. 2/5/- 


CHASSIS PUNCH SETS 

Hozan K-83 Sizes 16, 18, 21, 25 and 30 mm., 
Complete with Tepe | ear Gea wooden 
storage box .. .. - «- 10/- 


"TAPERED REAMERS 


Hozan Tapered Reamer 3mm.-l4mm. .. .. 11/- 


SAKURA GIRQUIT TESTER 


Model TRESS 
Sensitivity: DC 20,000 ohms/volt, 
AC 10,000 ohms/volt. Ranges — 
a DC volts: 6, 30, 120, 600, 1,200v; 
| AC volts: 6, 30, 120, 600, 1,200v. 
DC current; 60 vA., 6 mA., 60 
mA., 600 mA. Resistance: 10K, 
100K, 1M, 10M ohms.  Capaci- 
tance: 0.001-2 uF., 0.0001-0.01 uF. 
Inductance: 30-3,000H. Decibels: 
Minus 20 to plus 17 db. (db.— 
0.775v.—600 ohms), Dimensions: 
Rive x 6%4in x 2%in. Weight: 


Price £8/10/- 
SOLDERING IRONS 


“SCOPE 6 Second Soldering Iron, 
recommended working YOUNGS: 4 volts, 
AC/DC (00W) 45/ 


“SCOPE”? De-Luxe Model, ‘as above, with 
stainless Steel Barrel, in Plastic Pouch 
“MINISCOPE” Soldering Iron (uses stan- 
dard Transformer), in Plastic Pouch 

TRANSFORMER Suitable for Scope or 


50/ 
45/ 


Birko, Soldering Irons, 230 volt to 3.3 

volt BV AY LGR E MN ot PRPC CMM MICA Oe EMU Mitten SOY, 
“BIRKO"” 6 Second, Soldering Iron 4 to 

6 Volt AC/DC, in Plastic Pouch .. 39/6 

Or with Transformer Seal a sic ees M7, 
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RADIO SUPPLIERS 


5A MELVILLE STREET, HAWTHORN, VICTORIA 
Phone 86-6465 


SPEAKERS 


WELL KNOWN MAKE, BRAND NEW, 
BANKRUPT STOCK. 

SIZE Ke PRICE 

* 2in 1§ OHM . 30/- 
3in 15-3.5 32/6 
4in 15-3.5 37/6 
Sin 15-3.5 40/- 
6in 15-3.5 45/- 
Sin x 7in 15-3.5 41/6 
8in 15-3.5 52/6 
9in x 6in 15-3.5 §5/- 

12in 15-3.5 82/6 


TWIN CONE SPEAKERS 


Sin Twin Cone 4W 15 OHM .. .. 48/- 

8in Twin Cone 10W 15 OHM . 17/6 

12in Twin Cone 10W 15 OHM . 100/- 
CORDOVER SOLID 


STATE MODULES 


20 different types, P.A. amplifier, electronic 
siren, burglar alarm, intercom. module, guitar, 
amplifier module, phonograph amplifier module, 
wireless microphone module, and many others, 
Dimensions: 1%’’ x 1%’’ x 1” 


Price approx. £4 per unit 


Send stamped, addressed envelope for more 
details 
MULTIMETERS 
CENTRAL CTS500 Multimeter 20,000 ors is] a 
CENTRAL C1330 Multimeter 20,000 opv re 
SANSEI SE550 Multimeters 100,000 opv Pe 
Multimeter Probes .. .. «. ee ee «+ 6/ 
200H Movement .. .. .. -. «e o» «- 37/6 
Meter Rectifiers .. 16/ 


SPECIALS 


Sato Subminiature Bezels 6-8 volt No. 3280 
complete with globe. Red or black. 4/ 
RESIN CORE SOLDER, ae eaves 
40/60 ilb packet .. .. .. Hen i 
60/40 ilb packet . 4 22/ 
Mixed Bag of NEW Resistors, ‘Condensers, 
Potentiometers. 30 Popular Types. 
$1 or 10/ a bag, 
Mixed Bag of 20 NEW Polyester and Styroseal 
Capacitors. All Popular Types. 
$1 or 10/ a bag, 
Mixed Bag of 20 NEW Polyester, Paper, Mica, 
Gece and Plastic Condensers, a Popular 


tee or 10/ a bag, 
1 Henry choke for Mullard Tachometer . 


18/ 


22/6 
Crystal Ear piece for Transistor Radio . 6/6 
Crystal Lapel Microphone .. ae erie Bh) 


RECORDING TAPES 


WELL-KNOWN MAKES BRAND NEW IN 
CARTONS 


3in reel (Acetate Base) .. . 
3in reel (Acetate Base) 

3in reel (Tensilised Mylar) . 
3in reel (Tensilised Mylar) 
3U%4in reel (Tensilised Mylar) .. 
Sin reel (Acetate Base) FARE cee 
Sin reel (Mylar Base) .. .. 
Sin reel (Mylar Base) .. 

Sin reel (Tensilised Mylar) 
S5%in reel (Mylar Base) .. 
Fe reel (Tensilised Mylar) 

n reel (Acetate Base) .. .. 
din reel (Mylar Base) .. .. «- 
7in reel (Acetate Base) .. .. 
Jin reel (Mylar Base) . és 
Jin reel (Mylar Base) .. .. .- 
on 7in reel (Mylar Base) .. satire 
on 7in reel (Tensilised Mylar) | ae 
on 7in 


reel (Tensilised Mylar) . 
EMPTY TAPE REELS 


on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 


BE dy veil esa eee eH iN QAENGG we ecarec ll avetitels 
3M%in Os Si Saeitiaaran oecere is 

rT il en SIE B/G Tite Pees ets oak 

y, OR in Plastic Storage Box 

Sitios.) Wiles fe ais ete ee taa ae ie 12/ 


TAPE Splicers. Somplese with panei: Tape 
and) instructions esse le wed ee flat nian OF, 


LOG BOOKS, 5/6 each, postage 1/-. 
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ESTABLISHED 1947 
COAXIAL CONNECTORS 


AMERICAN TYPE 


PL259 Coaxial Plug se SL 
4087-1 Coaxial Plug (L259 PTFE) .. 14/6 
SC 239 Coaxial Socket (Suit ee Ea iay th 
4802-1 Coaxial Socket (PTFE 14/8 


C32-14 Coaxial Dble. 
Joiner (PTFE) £ 
UG175U Adaptor for PL259 to suit ‘Yasin bea 


C32-17 Coaxial “T’’ Piece suit PL1259 .. 23/3 
BNC Series 
UG 88 C/U Coaxial Plug (PTFE) .. .. 15/9 
UG290/U ane Socket (PTFE) .. .. 12/6 
Belling Lee T. 


bade "female Cable 
17/6 


Coaxial Plug Guit Yin Cable) .. .. .. 4/ 
Coaxial Socket .. . Sr chy FA 
Coaxial Socket (flush Mound) 20 ee ole 
Coaxial Cable Joiner (female) ote OE 
WANTED TO BUY 
COMMUNICATION RECEIVERS, TRANS- 
MITTERS, TEST EQUIPMENT, Ener re 


TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC. 


TRANSISTORS and DIODES 


OC44 5S occ AG | OATS sa entee  AL © 
OCc4s . .- 16/ |OA80 .. .. .. 3/6 
OC70 .. 12/6/0A90 .. .. .. 3/6 
OC71 .. 7/6 3at £1/OA91_ .. .. .. VE 
OC72 . .- 16/ | CA210/1N1763 . 8/6 
OC74 .. .. .. 12/6|OA211/S10AR2 . 17/6 
OC75 a ce kas @ ZENER 
OC170 . .. .. 16/ |OAZ224/BZZ16 . 27/6 
OCI71 . .. .. 16/ | OAZ222/BZZ14 . 27/6 


ADEL NIBBLING TOOL 


Designed to cut round or square holes in sheet 
metal, with instructions. 


75/- 
WALKIE TALKIES 


9 Transistor 100 mW _ output Citizens Band, 
27.240 Mc. Fully Transistorised Walkie Talkies. 
Individual Speaker and Microphone. Dimex- . 
sions, 7¥%ein x 2%ein x 2in. Complete with Bat- 
teries, Earphone and Leather carrying case. 


£39/10/- 


Inc. tax, plus freight. 


CLIENTS PLEASE NOTE 
ALL PRICES QUOTED IN THIS ADVER- 
TISEMENT INCLUDE SALES TAX WHERE 
APPLICABLE. PLEASE ADD POSTAGE 
WHEN ORDERING. SORRY, NO C.O.D. 


ROTARY SWITCHES 


3 pole 3 position 10/ | 2 pole 6 position 10/ 
4 pole 3 position 10/|1 pole 12 position 10/ 


Hi FIRE TRANSISTORISED 
IGNITION SYSTEM 


6 OR 12 VOLT 
POSITIVE EARTH .. .. «- «+ e+ «> 
NEGATIVE EARTH .. .. «. «+ «+ +s 


MULTIMETER Model eri 
20, 090 ohms per v. d.c. 10,000 ohms per v. a.c. 
, Specifications: 


DC volts: 0-5, 
a 25, 50, 250, 


Ac volts: 0-10, 


1,000. 
DC current: 
0-S0 uA.; 25, 
250 mA. 
Resistance: 0-60 
J ¥ ns; 0-6 


owMs ADJ : } cap acy: 3 “ai 


yf | AC 
“eh vita” com 
Oo ad oS: 250v). 


0-10, 


Output range: 
Battery used: UM3 
3% x 4% x 1¥in. 


Complete with internal battery, testing-leads and 


50, 100, 500, 1,000. 
1.5s, 1-piece. Dimensions: 


prods, 


Price £5/12/6 inc. tax. 


be / 5 Chee 


Br 


SINCLAIR X-20 


INTEGRATED 20 WATT 
PULSE WIDTH MODULATED 
AMPLIFIER AND PRE-AMP 


A new concept in high 


fidelity performance 

The use of P.W.M. assures a far better tran- 
sient response than is possible with other ampli- 
fiers and this adds greatly to the quality of 
teproduction from the speaker. 
Harmonic distortion is so low as to be hardly 
measurable, let alone audible, and cross-over 
distortion, which can cause such marked un- 
pleasant effects in conventional transistor ampli- 
fiers, simply cannot occur at all in the X-20. 
Number of transistors; 

8t%4in x 314in x lin. 


erall size: 
4% ounces. 
Input sensitivity: 


4 
imV into S$kQ. 
Total harmonic distortion: 
Less than 0.1% at 10 W. 
Output power into 7.5 or & chm speaker: 
20 watts R.M.S. music power. 
15 watts R.M.S. (eae 
Ou power into 18 ohm speaker: 
15 watts R.M.S. music power, 
12 watts R.M.S_ continuous, 
These output ratings are quoted to the standard 
British method of rating. Using the method 
usually employed in the U.S.A., these ratings 
would be doubled giving, for example, 40 watts 
tfeusic power into a 7.§ ohm speaker. 
Frequency response 
at all power levels: 20 c/s to 20 ke/s plus 1 db 
Damping factor: Greater than 100, 
Quiescent consumption: About 150 mA, 
Supply voltage: 28 to 37 volts (7.5Q speaker). 
28 to 45 volts (150 speaker). 
Signal to noise ratio: Better than 70 dB. 
Pulse repetition frequency: 65 to 75 ke/s. 
ie nerey conversion factor at output at lease 95% 
y cient. 


or inductive load of the correct impedance. 


X-20 AMPLIFIER 


Completely Built and Tested. 


Price £16/15/- 
SINCLAIR X-20 AMPLIFIER 


Complete Kit of Parts 
with instructions for assembly, 


Price £13/7/6 inc. tax 
X-20 A.C. MAINS POWER 


Supply (200_240 volts). 
Suitable for driving up to 


‘Price £7/17/6 inc. tax 


12 VOLT TRANSISTORISED 
POWER SUPPLY 


Q Plus type TPSS50/12. 
INPUT: 12 Volts DC. 
OUTPUT: 

continuous operation. 
FREQ.: 1200 c/s approx, 
As new condition. 


Price £11/10/- post extra 


FERROCART POCKET 
MULTIMETER 
Model PT34 


300 vA movement. 
AC and DC voltages: 


0-10, 0-50, 0-250, 
0-500, 0-1,000c. 
Current ranges (mA) 
, 0-1, 0-100, 0-500 mA. 
a Ohms range: 0-100,000 
Size 3% x 2% x 1% inches, 
Price 57/6 Complete with leads. 
TV BALLUN 
PG! A 


ABL 300 Ohm TV Ballun .. .. 


FILAMENT TRANSFORMERS: 


T 4/4 230v-6.3v 2 amp .. .. 

2150 240v-6.3v-2.5 A or 2 x 6.3-1.25A / 
2155 240v-6,3v. 7.5, 8.5, 9.5, 12.5, 15v lamp 46/- 
12/64 240v 6 volt 4 amp-!2 volt 4 amp .. $0/. 
12/66 240v 6 volt 6 amp-12 volt 6 amp .. 57/6 


-SA MELVILLE 
Phone 86-6465 


A filter is built into the output of the X-20 so 
that it may be used with any type of resistive 


300 and 150 volt DC 50 watts 


RADIO SUPPLIERS 


STREET, HAWTHORN, VICTORIA 


ESTABLISHED 1947 


PLASTIC 


PANEL 
METERS 


P22 2-inch square. Clear Plastic Case, 1%-inch 
round mounting hole; 14-inch deep. 

P22 500 uA .. .. P22 1 Ma... 37/6 

P25 2%-inch square, Clear Plastic Case, 2%- 
inch round mounting hole, %-inch deep. 


P25 50 uA. . 82/6 | P25 50 Ma. . 47/6 
P25 100 uA. 72/6 | P25 100 Ma. .. 47/6 
P25 500 uA. . 38/- | P25 15 volt DC 47/6 
P25 1 Ma, 47/6 | P25 300v AC .. 47/6 
P25 5 Ma. .. .. 47/6 | P25 S Meter . .. 50/- 
P25 10 Ma. 47/6 | P25 VU Meter .. 75/- 
P25 20 Ma. . 47/ 
MRIP 1%- iach! square Clear Plastic, 1-inch 
round pee age Bo inch weet 
MRIP Ma. .. Seileredi a Sas 6 
MRIP 500 BALL Oy igi makes de 35/- 
MR2P 1%-inch square, Clear Plastic, 1¥%4-inch 
round mounting couan (Re Bae deep. 
MR2P 50 uA .. Ratko cntee Be). 
MR2P 50-0-50 Ua g 55/- 
MR2P 106 uA. : . 47/6 
MR2P 500 uA. 37/6 
MR2P 1 Ma., 5 Ma., 10 Ma, 15 Ma., 
20 Ma., 25 Ma. 50 Ma., 100 Ma., 
250 Ma., ALL - «- « Each 3$/- 
MR2P 15 amp D.C, .. 50 8S/= 
MR2P 15 Volt D.C. 37/6 
MR2P VU Meter .. .. . 48/- 
MR2P Stereo Balance .. 42/6 
MR2P 300-30 amp D.C. 42/6 


MR2P “S” Meter .. 

(S Meter reads S1 to 59° plus 10 
to 30db FSD 1 Ma.) 

MR2P 300 volt AC . 42/6 


MR3P 3 x 3%-inch square Clear Plastic, 234- 
inch round mounting eee aoe deep 


MR3P 50-0-50 uA, 4/2/6 
MR3P 50 uA. .. £3/12/6 
MR3P 500 uA £2/17/6 
MR3P 1 Ma. £2/10/6 
MR3P 5 Ma., 10 Ma., 25 Ma., 

50 Ma., 100 Ma., 250 Ma., 

500 Ma., ALL -. es .. §$6/- each 
MR3P VU Meter .. .. .. £3/17/6 
MR3P 300 Volt A.C. .. . - £2/10/0 


MRS52 2%4-inch square, Black Plastic, 2-inch 
round mounting poe 1%-inch deep: 
MRS2 100 uA. . Se eee 63/6 
MRS2 ee) uA, .. 4 47/6 
MRS52 1 Ma., 5 Ma., 10 Ma., 25° 
Ma., 50 Ma., 100 Ma., 250 Ma., 
500 Ma., ALL .. .. £2 exch 
MOS2 2%-inch round face, 24-inch hole, Black 
Plastic Case: 
MOS52 500 uA. . 38/6 
MO52 1 Ma. 36/6 


EW-20 Edgewise Meter 214 x 34-inch Pectancuiae 
Clear Plastic Case, 2-inch deep: 
EW-20 1. Ma. 42/6 

EW16 Edgewise panel Meter 1.x 3%-inch face, 

%-inch deep: 


EW16 500 vA, .. .. .. .. ..° £3/17/6 
EW16 1 Ma. -. £3/7/6 
EW16 300 volt A. C. . £3/17/6 


MR65 3%-inch square face, 2- -ineh round hole, 
Black Plastic Case: 
MR65 500 uA. .. .. .. .  .. .. 52/6 
MR65 1 Ma., 5 Ma., 10 Ma., 25 
Ma., 50 Ma., 100 vee 250 Ma., 
500 Ma., ALL . .- $0/- each 
MR65 50 Volt A.C. e 47/6 
MR65 VU Meter .. £4/2/6 


MO65 34-inch round, 2'%-inch round hole, | 
j 1%-inch deep, Black Plastic: 
MO65 100 uA .. .. .. .. .. .. 38/- 
MO65 500 wA. ae : 37/6 
MO6S 1 Ma., 5 Ma., 10 Ma, 
20 Ma., 50 Ma., 100 Ma., 150 Ma., 
250 Ma., 500 Ma,, ALL .. ..38/- each 
MO65 50 Millivoit .. .. .. .. 37/6 
MO65 100 Millivolt .. .. .. 37/6 
MO65 15 volt D.C. 3S/- 
MO65 30 volt D.C. .. 338/- 
MO65 300 voit D.C. .. 42/6 
MO65 300 volt A.C, .. 42/6 
MO65 1 amp D.C. 35/ 


MO65 30-0-30 D.C. amp .. . 
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“VU" METERS 
—20—0 +3 VU. 
0—100% (OVU) at 600 ohm. 
Frequency Range: 30—7500 C/S. 
Impedance: eq. 3900 plus/minus 200 ohms. 
Time Constant: eq. 0.3 sec. 
(Time ees aa response). 


Scale: 


P VU Meter 3 45/- 
MR3P VU Meter .. 4 ” £3/17/6 
MR65 VU Meter .. £4/1/6 


MR4P VU Meter .. .. .. £5/5/0 
MR4P I-inch x 4'4-inch square, 234-inch round 


hole, ire Plastic Case: 
MR4P 1 Ma. a 3 £3/5/0 
MR4P VU Meter .. £5/5/9% 


ELECTROLYTIC CAPACITORS 


Brand new Sub-miniature & Pigtail, PVC sleeved 


Mfd. Volts Price ; Mfd Volts Price 
2 IZ Ss} 25 SO ee as3 
4 3 3/- 30 6 3/- 
5 6 3/- 30 12 3/3 
5 12 3/- 32 350 . §/- 
$ 18 3/6 50 6 3/- 
8 10 3/- 50 12 3/6 
8 15 3/- 50 25 -. 4/6 
8 300 4/9 64 Gitsn 3/3 
8 600p . $/9 64 Scans 3/3 
10 a Heri 3/-| 100 Gis: 3/3 
10 6 3/-} 100 AZ ie O) © 
10 12 3/-} 100 25 4.00 S/o 
10 25 3/3} 100 350 eo 19/6 
16 10 3/3 250 3 age Sle 

16 300 $/3| 250 16 -- 3/3 
15 600p T/-| 250 50 - G/e- 
24 356 T/-| 500 12 $/- 
24 500 7/6| 500 50 13/- 
A GRRE olathe 
Pe 2 We 1000 18 11/6 
1000 25 13/3 
25 12 3/- | SOplusS0 350... . 16/- 
25 25 v6 (can _ type) 
VERNIER DIALS 
Ratio 8 to 1, reduction, scaled 0-10. 
Type T501, 1%4in diam. 4 17/6 
Type) 1502;)--2in diam Wisi ces. Gaitaacc eae © 
Type T503, 3in diam. .. dept eel 
TRANSISTOR INTERCOM 
UNITS 
4 Station; 1 master 3 sub-stations 3 Transistor, 


250mW, Amplifier, Battery operated’ (Ever- 


ready 216), complete with Battery, Wire, 
Staples and fitting Hokdectneg £16/5/@ 
Also 2 Station Model .. x £6/186/0 


TRANSISTORISED 
40 WATT STEREO 
AMPLIFIER 


Fully Transistorised 20 watts per channel. 


Freq. response 20-20,000 c/s idb 
Inputs Magnetic P.U., tape head, 
: Xtal P.U., tuner and aux. 

Controllers Volume, treble, bass, balance 
controls 

Switches Scratch filter, rumble filter, 
loudness control, speaker 
phase, tape mon., AC. DC, 
OFF 

Complement 22 transistors, 2 diodes, 2 


thermistors 

4-16 ohm (8 ohn standard) 
Undistorted 1SW x 1SW 
Maximum 20W x 20W 


Voice coil -imp. 
Output power 


Voltage ay 115 or 230V, DC 24 or 
3 
Distortion Less than 0.1% at 10W per 
channel, 
Price 2 £55 it inc. Tox 
Pye MK1 Re ostie Transceivers Ex-faxi, Ap- 
prox. 70-80 M/C AM Crystal Locked, com- 


plete with valves less crystal, ideal for con- 
version to fei: et =i ics Sour CON- 
DITION . ee te 1S 


“ALIGNMENT TOOLS 


Jabel No. 4 Alignment Tool Kits. All popular 
sizes, 4 Tools in Plastic Pouch i... 25055. 2/5 


TRANSISTOR RADIO 


6 TRANSISTOR POCKET RADIO 
Complete with Earphone, Leather Case 
Battery. 2%in Speaker. 

IDEAL XMAS. GIFT. 


£9/10/- inc. tax 


and 
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University OHMETERS 


Model E13 Blasting Circuit Tester is housed in a hard rubber moulded case measuring 6/2in 
x 434in x 2%in with sufficient resiliency to withstand hard shocks and is unbreakable. Two 
basic ranges are provided 1-15 ohms in red and 0/300 ohms in black, both ranges operating 
from 1.5 Volt 950 type cell with a maximum current flow on the circuit of under 14 milli- 
amperes thereby ensuring operation conditions considerably better than permitted safety 
margin, when testing detonator circuits, Knife edge terminals are fitted to the top of 
the case so that quick contact of bare wires can be made. 

The meter used in this Tester is Model R4, 4 inch heavy duty bakelite case easily readable 
scale of 312” in length, and is protected from damage by the front protruding hood of 
the meter case. App. N.S.W, Mines Department. 


Be en tee + 


Mode] EXT/2 is a portable self-contained Ohmeter which covers resistance reading in several 
ranges—0-20 ohms (2 ohms centre) 0-500 ohms (20 ohms centre) 0-5000 ohms (200 ohms 
centre) and on the lowest range of 0-20 ohms the first graduation is 0.1 ohms. The Case 
of Model EXT/2 Ohmeter is of hard moulded rubber similar to that used in the Model E13, 
and incorporates the use of Model W4, 4 inch square meter, heavy duty acrylic case with 
easily readable scale of 3% inches in length. Test Leads are’ stowed away in the plastic 
holder on the carrying strap ‘for portability and a zero adjuster compensates for variations in 
voltage due to ageing of the 1.5 Volt type 950 dry cell which is easily replaceable by removing 
the hard rubber moulded back. With normal useage this battery should last from 6 to 9 
months. 


UNIVERSITY GRAHAM wenesenrasves: 5 4c. om. us, 


W.A.: Atkins (W.A.) 


en ey street. Perth, W.A. et on ysieye G.P.O., aa Old. 

Ass eorge Procter, AS.: . P. Martin an ompany, 

106 BELMORE ROAD, RIVERWOOD, N.S.W. 52 Gawler Place, Adelaide, S.A. 188 Collins Street Hobart. 
Telephones: 53-0644 (5 lines) VIC.: Eastern Instrument Services and 134 Cambridge Streef, 

ral hi d a ae Pty. Ltd., Launceston. 

elegraphic Address: "Raquip,' Sydney 38 Milton Parade. Malvern, SE4. 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 


whereby these things can be intentionally, not acciden- 
tally, accomplished has been a secret long cherished 
by the Rosicrucians—one of the schools of ancient : 
wisdom existing throughout the world. To thousands 
everywhere, for centuries, the Rosicrucians have : 
privately taught this nearly-lost art of the practical 
use of mind power. 


This FREE Book Points Out the Way 


The Rosicrucians (not a religious organization) in- 
vite you to explore the powers of your mind. Their 
sensible suggestions have caused intelligent men and 
women to soar to new heights of accomplishment. 
They will show you how to use your natural forces 
and talents to do things you now think are beyond 
your ability. Use the coupon below and send for a 


“ih ap el Ce is rN p> ye » : ly : j : 
THOUGHTS‘HAVE WINGS 
7 
copy of the fascinating sealed free book, “The Mastery 


of Life,” which explains how you may receive this | 
You Can Influence Others unique wisdom and benefit by its application to your 
daily affairs. 


With Your Thinking! Address: Scribe K.J.S. 
TRY IT SOME TIME. Concentrate intently upon another The ROSICRUCIANS 


person seated in a room with you, without his noticing it. 


Observe him gradually become restless and finally turn and (AMORC) 
look in your direction. Simple—yet it is a positive demonstra- 
tion that thought generates a mental energy which can be 54 Customs St., AUCKLAND, N.Z. 


projected from your mind to the consciousness of another. 

Do you realize how much of your success and happiness in r 

life depends upon your influencing others? Is it not important 

to you to have others understand your point of view—to | 

be receptive to your proposals? , 
i 
t 
I 
i 


Scribe KJ.S 


The Rosicrucians (AMORC) 
54 Customs St., AUCKLAND, N.Z. 


Kindly send me a free copy of the book, ‘The Mastery of Life.”’ 
I am interested in learning how I may receive instructions 
about the full use’ of my natural powers. 


‘Demonstrable Facts 
How many times have you wished there were some way you 
could impress another favorably—get across to him or her 
your ideas? That thoughts can be transmitted, received, and Namewh fc. dood ee eee ee 
understood by others is now scientifically demonstrable. 
The tales of miraculous accomplishments of mind by the . AGdSOSS..-.--2------po-nsasgeocrmengatesnensashenevescecsts carnsotas ins pe aaa aa 
ancients are now known to be fact—not fable. The method i Sfatesinctcntnc beets LES 2) Se oh 


eS BP RR EIST PEE POSTEO ESSE EE DITO TSE ICAL EET DLO SEED DL DELP ALE LOOT, 


148 ELECTRONICS Australia, December, 1965 


i ws 


English Programs From Portugal 


Emisora Nacional in Lisbon, Portugal, has commenced a service 
in English for listeners in Australia and New Zealand, and is 
being received on two frequecies from O730GMT daily. 


NOTHER country has commenced 

broadcasting .a special transmission for 
listeners in Australia and New Zealand. 
Radio Lisbon in Portugal now has a 
service each evening for reception in the 
Pacific area. The new transmission from 
“The Voice of the West” is on the air from 
0730GMT, using two frequencies. One chan- 
nel, 7130KC, gives a very good signal, 
and the second channel, 9645KC, is weaker 
and suffers from interference from the 
BBC London on 9640KC, This new Lisbon 
program, in English for Australasia, aug- 
ments a service to the Far East, which is 
on the air at 1345GMT, on 21495 and 
17895KC, a time too late for reception in 
this area. The new transmission is much 
better timed for Pacific area reception. 

As well as the transmission to Australia 
and New Zealand, Radio Portugal has 
introduced additional services in English to 
| other areas. To Europe 2015-2100GMT on 
| 6025, 7225KC; 0815-0900 on 7130, 9645 to 
| Far East; and 0300-0345 on 5985 beamed 
| to Canada. Lisbon has also been heard 
in the service to the Far East 1345-1430, 
| 1430 to 1515 on 21495 and 21700KC, but 
the station only announces 15380 and 
17895KC, 


RADIO NEW ZEALAND 


An announcement by the Minister of 
Broadcasting in the New Zealand Parlia- 
| ment recently was to the effect that some 

investigation was being held into the pro- 
| posed increase in power for Radio New 
Zealand. Any increase in power would 
| almost certainly mean a_ shift in the 
) location of the transmitter from Titahi 
Bay, near Wellington. At Titahi Bay are 
| the NZBC home service stations 2YA 

100KW, 2YC 60KW, 2ZB 20KW and 
| 2YB 20KW, as well as Radio New Zealand, 
| which has its studios in the modern Broad- 
casting House in Wellington. The Minister 
| said that the station may have to be 
shifted into the Wairarapa area, the site 
| of the huge Post and Telegraph telecom- 
| munications station about 60 miles north 
} of Wellington. This would seem an ideal 
| site for the extensive aerial system which 
| would be necessary for higher power, and 
| is free from hills which hinder the signals 
at the present site. 


ALGIERS SCHEDULE 


The complete schedule of Radio Algiers, 
/ Algeria, has been received by Bob Padula 
| of Melbourne and includes the listing of 
| some new frequencies and _ transmissions. 
G.M.T. KC 


| English 2200-2230 6175, 9685 
| Spanish 2230-2300 6175, 9685 
French 0630-0800, 1700-2200 6175, 9685 
Sat. 1200-1700, 
Sun. 0900-1700 9685, 11835 


National Service 


| Arabic 0600-0900, 1700-2400 11810, 9510 


1200-1700 11810, 15380 
Sunday only 
0900-1700 11810, 15380 


Kabil 0630-0830, 1800-2230 6080 
1200-1400 15225 


Sunday from 0900 


NEPAL VERIFIES 


Reception of the broadcasts of Radio 
Nepal was reported in these pages some 
months ago, and subsequently other listeners 
have heard this new country. We have 
now received a very interesting verification 
from Radio Nepal in Katmandu. The 
station plans soon to increase power from 
5KW to 100KW, and has recently intro- 
duced a news bulletin in English at 
1500GMT. 

The address of the station is Ministry of 
Broadcasting, Singha Durban, Katmandu, 
Nepal, and verification is signed by K. P. 
Kathary, Superintending Engineer. 

The station operates on two frequencies, 
4600 and 7105KC, and is on the air 
0220-0420, 0720-0920 and 1220-1520 GMT. 


KIGALI SCHEDULE 


Details on the test transmissions being 
conducted by the Deutche Welle relay 
station in Central Africa is listed in the 
“Australian DX News” organ of the Aus- 
tralian Radio DX Club. The new Deutche 
Welle relay at Kigali uses 250KW and is 
now transmitting according to this schedule. 


KC GMT. 


11905 0630-0715 
0715-0745 
0745-0830 


0945-1015 
1015-1045 


1215-1300 
1300-1330 
1330-1415 


1430-1500 
1515-1545 
1545-1615 


1630-1700 
1700-1730 


1745-1830 
1830-1900 
1900-1945 


West Africa 2000-2115 


DZB4-MANILA 


Reception of the Philippine stations in the 
90M band is generally confined to DZB2 
of the FEBC Manila on 3345KC, but in 
recent weeks good reception from DZB4, 
also in Manila, has been heard on 3286KC. 
The signals from the Manila station, opera- 
ted by the Philippine Broadcasting System, 
is in the clear after 1030GMT when Fiji 
signs off the frequency. News in English 
is broadcast at 1100GMT, and the station 
sign off is 1130, according to Barry Williams 
of Auckland, N.Z. Power is listed as 5KW 
on DZB4. The same program has also been 
heard on the 49M band when 6170KC is 
used to relay the Manila transmissions of 
the Philippine Broadcasting System. 


AFRICAN SIGNALS 
Some interesting transmissions continue 
to be received by our Australian readers 
on the 90M band. African signals at dawn 


Area 
West Africa 


Language. 


English 
Hausa 

French 
Swahili 
English 
English 
Hausa 

French 


Amheric 
Swahili 
English 
French 
Swahili 
English 
Hausa 
French 


German. 


9735 East Africa 


17770 West Africa 


11855 East Africa 


9660 Central Africa 


17755 West Africa 


17830 
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are maintaining fair level and an abundance 
of new stations are being reported. John 
Bowyer of Melbourne, supplies the details 
on the stations in this list. Mozambique 
—The Radio Club of Mozambique, in 
Lourenco Marques, has been heard on three 
different frequencies with the Portuguese or 
English service. At 2030GMT they use 
3215KC in English; at 2100 on 3262KC 
in Portuguese, and on a Sunday at 2000 
a religious program was heard on 3300KC, 
Zambia — The Zambia Broadcasting Cor- 
poration, Lusaka, signs off in English on 
3270KC at 2100GMT, while a vernacular 
service on 3345KC has been heard at 2000. 
Angola—Radio Angola in Luanda on 
3375KC in Portuguese at 2030GMT. 


Nigeria —The Lagos station of the 
Nigerian Broadcasting Corporation using 
3395KC has been heard at 2030GMT. 


Mauritania — The latest schedule of the 
Radio Mauritania is Monday to Saturday 
0700-0800, 1200-1400 and 1800-2230; on 
Sunday 0800-1400 and 1700-2300. The 
station uses 1349KC on BC for all trans- 
missions, and on shortwave at 0700-0800 
and 1800-2230 they use 3222KC; the mid- 
day transmission 1200-1400 is on 9610KC 
and 6035KC. 


The Guinea Republic station on 4910KC 
has news in French at 0700, and signals 
fade out at 0730GMT, according to Bob 
Padula, of Melbourne. South African sig- 
nals in the 60M band at 2100GMT include 
English on 4895KC, Afrikaans on 4810 and 
the Commercial Service on 4945KC. Re- 
ception of the Kigali relay in Rwanda, using 
17770KC at 2345GMT is also reported from 
North America. Reports should be sent to 
the Deutche Welle studios in Cologne, to 
which the station is affiliated, and the Col- 
ogne address is P.O. Box 344, Cologne, 
Germany. 


SUNSPOT COUNT 


The slow rise in the sunspot count con- 
tinues, and recent observations from the 
Zurich Observatory in Switzerland show the 
trend of the increase in sunspot count as 
has been predicted. During September, the 
sunspot count was an average of 18, and 
predictions were for October 19, November 
21, December 22, January 23, February 25 
and March 26. The increase in the count, 
for the short wave listener, means an_ in- 
crease in higher frequency activity, which 
has been noted over the past month with 
increased use of the 16, 13 and 11 metre 
band by international broadcasters. 


CANADIAN LOW POWERED STATIONS 


The lower powered Canadian stations 
which are for regional use only and carry 
either the CBC program or those of a pri- 
vate commercial station, have all been 
heard over the years and are frequently re- 
ported by our readers. 


KC Watts address. 

6005 500 CFCX 405 Bolivia Avenue Mon- 
treal. 

6010 1000 CJCX, 318 Charlotte Street, 

’ Sydney, N.S. 

6030 100 CFVP, Broadcasting House, Cal- 
gary, Ont. 


6070 1000 CFRX, 2 St. Clair Ave,, 
Toronto 7. Ont. 

6080 10 CKFX, 1275 Mullard Street, 
Vancouver, B.C. 

6130 500 CHNX, 5230 Tuban Street, Hali- 

_ fax, N.S. 

6160 300 CKZN CBC, Douglas Street, St. 
Johns, Newfoundland. 

6160 500 CKZU CBC, Hotel Vancouver, 
Vancouver. B.C. 


W. 
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SOUND PROJECTORS 
Cinevox Prefect 16mm in good 

working order. 240v operated, com- 
plete with speaker and amplifier. 


£47/10/- | 
“CIRCULAR SLIDE RULE 


3%in diameter. Will do the 
game work as the convent 
slide rule. Instruction book in- 
cluded. 


12/6 each. Post 1/- 


REFLECTOR GUNSIGHT 


Contains these lenses: 
1 Lens lin Focus, 1%in diem. 
1 Lens 1 11/16in Focus, 1%in 
diameter. 
1 Ale-spaced Lens, 1¥%sin diam. 


1 Filter Lens, 1 Geaticule. 
1 Lampholder. 
18/6 each 
Post.: N.S.W., 3/-3 Interstate, 4/-. 
PMG TYPE 
TELEPHONES 


Stundard desk type with magneto 
calling device, Range 30 miles. 
Uses standard batteries ut each 
phone. Any number can be con- 
nected together on single line. 
Complete with 660f¢ wire. ° 


£11/10/- poir 
(2 TELEPHONE SETS) 
3/- cartage to rail. Freight pay- 
able at nearest attended railway 
station. 


AERIAL CAMERAS | 


vas Mark od 2.9. Lens. stops 11, 


With 3” x 8% Fi Dallmeyer 
Lenses "E19 with wooden case, 


£19/10/- 
8/ Cartage to Rall. Freight 
able at nearest attended valrwas 
station, 


TRANSFORMERS 


248 V to 6 or 12 V 2% amps. 
7/6. S$ amps. 49/6, 6 amps. 
£3/10/-, 8 amps, £4/13/-, Post 
N.S.W. 7/. Interstate 9/6. 

/ AGC. Single phase, 1.75 Kva 
_primary volts- 100-200, 110-226, 
120-240, 130-260, secondary, 2,260 
1.700 at FL. PF equals 1.0. £17% 
seat cfitisiad oe Meche ETRE SS eS ES 


12 CREED 
TELEPRINTER 


Tepe printers meee an R 240 
Volts operat: 


mai £17/10/0 
TELEPHONE WIRE 


21 gauge copper, plastic covered. 
Ideal telephone oor bell wire, 
4,320% coll of twin (equal % 
mile), £3/10/ per coil, 

Post., N.S.' N.S.W. 7/3 Interstate 12/. 


~ 2-WAY RADIO 


NUMBER 22 (AUST.) 
Untested withoug meter or leads, 
with power supply less relays, 
£7/10/. 3/ cartage to 
Freight payable at nearest attended 
railway station. 


A.W.A. 2-WAY RADIO 


6 OR 12 VOLTS 
76 to 8¢@ megacycles, £15, or 
transmitter only £7/10/, receiver 
£7/10/. 240 volt Le sein! suprliies 
for receivers only £7/10/, 5/ 
curtage to rail. reight payable at 
nearest attended raliway station. 


POCKET 420 M/CS 
RECEIVERS 


Contain 6 transistors and 3 
diodes, pot cores, resistors, etc. 
Suit conversion to other frequency 
or for **Koxhunt Sniffers.” 

Complete in case 3In x Sin x lin. 


MINI WINCH 


New, weighs only 17lb, ‘%-ton 
capacity powered by a_ single 
cylinder petrol engine made by 
Irvington U.S.A. Original cost 
£87/10/; special £42/10/. Post 
N.S.W. 14/6, interstate £1. 
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P.M.G. TYPE PHONE JACKS, 
: 2/ each. 


NIFE CELLS 


1.2 Volt fully charged, 4in x Jin 
in 4 AH, 


x lin 

10/- each 
Post N.S.W., 2/6; Interstate 3/6. 
2.4v 6in x 2in x 2% 10 A.H. 25/. 
1.2v 8 x 4 x 2in 28 A.H. 39/6. 
Post, N.S.W., 7/3; Interstate, 9/6: 


Battery Chargers 


240 to 6 or 12 Volts at 2.5 amps. 
Will charge elther 6 volt of 123 
volt batteries. 


£4/19/6 


Postage, N.S.W., $/3 V’state, 6/. 


AUDIO AND ULTRASONIC 
OSCILLATOR 


240 volt operated 12 switch 
selected frequencies in Audio 
range. 12 ulira-sosic switch selected 
frequencies, 19in rack mounting 
unit in Hammertone instrument 


£12/10/- 


30 Power Coated Lens. 
Brand new. 


59/6 


60 magnification with a 60 
mm coated objective lens. 
With Tripod. 


£17/10/- 
As illustrated. 
Postage 9/6; Interstate, 


HIGH STABILITY 
RESISTORS 


LR.C. brand new %4w, 
tolerances between 1 and 
including 100, 
780, 1SK, 22K, 27K, 1 
220K, S60K, 8 
rice 4/- ) 
different values for only 
37/6. Post 1/ 6 


ASTRONOMICAL 
TELESCOPES 


3V4in, Reflector, 126 magnification. 
Complete with 4x finder and 
equatorial mownt, 


/10/- 
Post: N.S.W. 7/, interstate 12/. 
“"THEODOLITE __ 
Cooke Troughton and Simms, Lon- 


don, Microptic. Tested. Complete 
with Tripod, £137/10/. 


3000 TYPE RELAYS 


P.M.G. 200 Ohm — 1,500 Ohm 
Se Coils. 12/6 each. 


12/.} 


iw, 


186K, 
Usual 


Number 62 
2 WAY RADIO 
air tested. £45 


Collins 2-way radio. Crystal lock 
minus biidorans ae to 12 dios, 
cycs, 5 » £&37/1 o/ 


H.T. TRANSFORMERS 
2,000/6/2,0060 volt. Primary 28 
volt $6 cyes, rated st 1.75 Kva., 
iceéal siaear amplifier, etc. 


£13/10/- 
PERSPEX 


(SHOP SALES ONLY). 
Slightly domed shape, 16in x 
12in, 18/6. 2ft 6in x 18in tapering 
to Gin, 17/6. 2ft 6in x 2ft, 24/6. 
Domed approximately 3ft Gin x 
2tt, 55/ 


BSSuseeeseseseesaeeeesaueees 
BRAND NEW 
IN CARTONS — 
‘Special discount for quantity 
6SN7GT 9/6 6AGS .. §/ 
so. . .10/ X61M 22/ 
12SA7 . 12/6 CV8S0 1/6 
6H6 ' 4/6 18H6G 3/ 
41... . 12/6 832... 50/ 
SU4G 9/6 6F13 7/6 
77 . 10/ 6AKS 17/6 
VR150-30 10/ 6X4 16/ 
SCP1 . . 39/6 6F8 1/6 
EFS0 . . 3/6 ‘6N7 . . 16/ 
6U7 97/6 128SK7 . 8/ 
VI103 10/ VR1120 . 38/ 
VH120 7/6 WRiI8S . 17/6 
114 . 10/ VROS .. 2/6 
10 ...10/ 6RIGT . §$/ 
8Y3. . . 12/6 WT4C - 1/6 
6C4 . . 8/ AUS - 10/ 
3° CV2184 . 2. 4. 6. oe 32/6 
PLEASE ADD POSTAGE 
ON ALL ARTICLES 


TELESCOPES 


cl | High Power 
Drew 


£12/10/- 


33 x 40 with Tri-pod 
£4/17/6 


45 x 40 VARI-POWER 
WITH TRI-POD 


£7/19/6 


, Post 7/, Interstate 9/6, 


C.M.A. CABLE 


volt 3/.036 black, new and 
30/. 6 or 
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perfect, 100 yds. rolls, 


more §=25/ a roll 


3/ cartage to rail. Freight payable 


at nearest attended railway 


station. | 


MICROMETERS 


nd new Goodeil-Pratt, 0 to lin, 

£3/18/; Slocombe -2in. 

£3/18/6; Starrett lin-2in £4/18/6. 
Post 3/2. 


CHOKES, 7.5H, 60mA .. .. 9/€ 
M pscme ghey anit 6 volt, 7-pin, 7/6 
each. 


UNISELECTORS, © 4 BANK 
HOMING TYPE .. . £2 
INVERTERS, 26v-118¥ 2KW 400 
cycle .. ~ oe oe &4/18/ 


HAND MICROPHONES, with 
Press-to-Talk Switch. .. 9/6 ca. 
Post. N.S.W. 2/6, Interstate 3/-. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Nwagenty* Ex- 
tend to 4ft 6in .... 6/10/- 


SELSYN sce fae MAGSUP 
Mk. ae 


No, 19 wal’ vadiby. a lens 
set, power supply, leads £17/10/ 


igi paiere ere, complete arm 
ested £& 


and 

Peat ioe 37/10/- 

Scena and VIGNOLES. 
$60 volts, 


40 GE 
ANGLE TELESCOPE. 


BINOCULARS 


PRISMATIC Coated Lenses. 
Brand new. Complete with case. 


8 x 30 ‘ea ag 0 
7x 50 ee 213.5 0 
10 x 50 . £13 13 ® 
12 x t 


SPECIAL ARMY RELEASE _ 


TELESCOPES 


ALL LENSES 
ASTRONOMICAL! QUALITY 
General and Marine 

Use 


x 40 Genuine HANDLEY. . 


4 
cee £30, 


Our Price 
1§ x 40 varlable “Power Otway, 
£17/18/. 
Freight payable at nearest 
attended Railway Station. 


420 Mc/s OSCILLATOR 


Self-excited 636 with power supply 
and modulation transformer, Sin x 
Sin x Sin box, 240 volt operated. 


SHIPS CLOCKS 


Seth-Thomas (no bell) eight-day 
fully ese ia costy reer Brat 
phe £12/10/, 
bee gil 101%” 

N.S.W. 7/, suterslane. Tas. 


RECORDING TAPES 


SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED 
PPRFRCT ORDER. 
Can be used for home video, tape 
recording equipment, ete, 
2,400ft 12in Reel %4in Top Grade. 
Cost £7/5/. Ovr Price 


sae posted 


200ft 3in reel %4in 6/6. Post 1/- 


SCOOP PURCHASE 


Gramo Motors,. New. le ia 
U.S.A. 4speed 240 AC, 
50 Bo Only 27/6 each. 
Post N.S.W. 3/. Interstate 4/. 
240-100 VOLT 6KVA 
TRANSFORMERS 


sop ey S| including switches, as 


new, £2: 

yA grade, full enclosed trans- 
ormer 1 Kva primary 218/240 
vac. 80 cycs. secondary 6 volt, 

37 volt, $3 volt, 60 volt, £15. 


LEAD ACID BATTERIES 
New 2 volt 1.5 amp 17/6, 12 volt 
0.75 amp 37/6, 
Post N.S.W. 2/6. Interstate 3/. 


SPECIAL lucky dip valve offer. 
18 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 


TELLUROMETER 


Micro-distancer Model M/RALE 
serial number 193. Idea} survey in- 
strument, Complete with master 
and remote unit, power supply tri- 
pods and spares, 6 vol¢ operated, 
Original cost £950. 


___Our price £350 
MICROSCOPES 


600 x 3 Objectives. Complete in 
ooden Case. 
Post. N.S.W., 5/; Int. 6/. 


£3/19/6 
TELEPHONES 


Sound Powered. Can be used as 
Microphone br Receiver. New. 
With Soft cable. 

38/6 pair 
Post.: 2/6; Tateeadalee 4/. 


Mi 
volt 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 


SORRY NO C.O.D. 


Between Crown and 
Riley Streets, City. 


50 £14 
Post., N.S.W., 7/-3 Interstate, i2/*. 
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SYRIAN BROADCASTING SERVICE 
_A recent verification from Radio Damas- 
us in Syria, included a list of the broadcast 
and short-wave stations in operation in that 
country. As many of these have been heard 
by readers; news on the changes of power 
ind frequency will be of interest. 


Broadcast Band 

KC KW GMT 

566 300 0400-0800, 1100-2300 in Arabic 
665 50 0400-0800, 1100-1900 
19 20 1900-2130 

146 20 0400-1100, 1100-2300 
786 50 1100-2300 

863 10 1100-2130 

963 50 0400-0800, 1100-2300. 
hort Wave 

KC KW GMT 

5287 .33 0400-2300 


6165 20 0400-2300. 
7700 33 0400-2300 
9555 20 1900-2130 
9555 20 2200-2300 
11750 .33 0400-2300 
915 20 0400-1800, 1100-1400 


Shortwave frequencies which carry the 
Damascus Foreign Service, in Arabic, 
French, English and Spanish are listed as 
7390, 7.5K W; 15165, 50; 15190, 50; 17865, 
OK W. 


STORMS AND RECEPTION 


Short-wave listeners have reported that 
hey have noticed that during a thunder 
storm reception conditions improve, and it 
seems a local thunder storm provides better 
bropagation conditions. Some of the reasons 
out forward involve the reflectivity of the 
ground and surroundings, _ increased 
moisture content due to rain, increased 
eflectiveness of the ground system and the 
sudden drop in temperature. Checks by 
nany listeners during a local thunder storm 
seem to point to an increase in propa- 
zation conditions during the period of the 


orm. 
| Radio Canada Short Wave Club has 
een investigating this unusual reception at 
the CBC monitoring station, and listeners 
in many parts of the world also report 
stter reception, though the exact causes 
id reasons have not yet been completely 


_A list of the complete network of the 
Far East Broadcasting Company in Manila, 
Philippines, which also has _ stations in 
kinawa and the United States, has been 


ce 
1 


oe for the transmissions. The station 
iddress is P.O. Box 2041, Manila, and they 


Manila, Philippine Service. 
Manila, Fine Music Station. 
Marbel, Cotabato. 
Philippines Service, Manila. 
Philippine Service, Manila. 
Overseas Service, Manila. 
Overseas Service, Manila. 
Overseas Service, Manila. 
Overseas Service, Manila. 
Overseas Service, Manila. 
Overseas Service, Manila. 
Overseas Service, Manila. 
Overseas Service Manila.. 
Overseas Service, Manila. 
Overseas Service, Manila (no 
call assigned). : 
Overseas Service, Manila. 


Okinawa. 
Okinawa. . 
KSBU 1360 Okinawa. 
| J S.A, ‘ 
Ik GEI 11710 San Francisco, Calif. 


BBC CARIBBEAN RELAY 

: The BBC in London have announced 
plans to survey the possibilities of building 
lh new relay station in the West Indies for 
fetransmission of the London programs for 
orth and South America. 

The fact that North American signals 
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pass over the North Pole reduces 
the effectiveness of the BBC signals in this 
area. Such a relay base must get good 
coverage from London with a signal of good 
broadcast quality, and it must also be in 
a position in which it can give better 
reception than direct signals from London. 
A station in the Caribbean satisfies all these 
requirements, and in the years gone by it 
was common for the short-wave radio tele- 
phone service from New York to London 
to be routed via Barbados. By this means 
it was possible to maintain a service when 
sunspot and disturbed ionosphere conditions 
made direct contact impossible. d 

The use of the Bonaire relay station in 
the Caribbean by the Radio Nederlands 


NOTES from readers should be sent to 
ARTHUR CUSHEN, 212 Earn Street, 
Invercargill, N.Z. All times are Green- 
wich Mean Time, add eight hours for 


Perth, 10 hours for Sydney, and } 


hours for Wellington time. 


frequencies in KC. 


organisation has proved that this is indeed 
a very satisfactory way to cover the 
American continent, with the signal from 
Holland being rebroadcast not only on 
short waves, but on the medium-wave band 
as well. The use of a relay base by the 
BBC would mean they could better serve 
North America, and Mexico, areas in which 
signals tend to ba weaker than should be 
the case, because of the path across the 
Pole. South America would also benefit from 
a station so much nearer. 

The BBC relay station at Singapore, the 
Far Eastern Station as it is known, has, 
over the years, provided Australian and 
New Zealand listeners with an_ effective 
relay point to give good reception in our 
winter months, and when reception at night 
is not good from London by direct trans- 
mission. 


FLASHES FROM 
EVERYWHERE 


BRAZZaVILLE is now carrying the ORTF 
Paris transmissions on a new frequency, 
and the session at 0500 GMT has news 
in French, and at 0515 news in English. 
The Paris channels, 9560 and 11840KC, 
which carry these services have been 
previously reported, by David Carr, of 


Auckland, N.Z. The new relay through || 


Brazzaville is asking for reports on the 
reception of the transmissions on 7110KC, 
which are very good. 


MALAYSIA, with programs from Kuala 
Lumpur, opens on 6175KC at 1115 GMT, 
and the station also gives frequencies of 
6100, 7110 and 11900KC. Another fre- 
quency, 9635KC, still gives good recep- 
tion at 0900, when the station is heard 
in the Malay service of Radio Malaysia. 


GHANA is reported on the new frequency 
of 21720KC, and is heard on this channel 
between 1330-1430 and 1600-1645 with 
a listeners’ request program. The old 
channel of 21545 is heard 1400-1445. 
Also in Arabic from 1615-1645 and in 
Portuguese: from 1715 to 1800 GMT, 
according to the Swiss DX Session. 


POLAND, in its transmission from Warsaw 
to the British Isles, is on the air 1830 to 
_ 1857, 1930-2000 on 6135 and 7125; 2030- 
2100 on 5950, 7145; 2130-2155 on 6135, 
7125; 2230-2300 on 7270, 9540; 2303- 
.2330 on 7270. Concerts of light and 
popular music are carried daily from 
2330-0100 on 7125 and 5950KC. 


PYONGYANG in North Korea is carrying 
a service ‘in English 1400-1450 and in 
French 1500-1550 when’ using 9745 or 
9750KC, and signals are at fair level. 
Pyongyang now verifies reception reports 
with a picture postcard and sends books 
on North Korea to its listeners. 
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2” NEW TRANSISTOR 
~ PROJECTS 


FOR THOSE WHO WANT TO LEARN 
ABOUT TRANSISTORS 


Whether a newcomer to electronics, or 


_an expert with bottles, you'll learn a 


great deal and get lots of fun from this 
Radio and Amplifier Kit. 

You start with a kit that contains every- 
thing, hours of fun with NO time 
wasted while you beg or borrow parts or 
tools. Kit No. 1 includes transistor, 
capacitors, resistors, 4 types of wire, 
potentiometer, earpiece, sundry other 
parts and all hardware PLUS soldering 
iron and practice soldering kit, radio 
pliers and screwdrivers—91 items in all, 
(You save at least 25/ by buying direct 
from us on Kit No, 1 alone.) 

Kit No, 2 is an amplifier and contains 
a potentiometer, transistors, speaker re- 
sistors, capacitors, etc. It can be used 
as a radio amplifier for Kit No, 1, 
crystal set or any other tuner as well 
as a tape recorder monitor, a voice con- 
trolled tape recorder switch, a speech 
amplifier, a signal tracer, an intercom set 
or an amplifier for portable record 
players. 

Both kits include step-by-step instruction 
manuals fully illustrated, with plastic 
binding to lie flat for easy reading. The 
simple instruction manuals allow us to 
GUARANTEE that your kit will go. 
You will be proud to switch them on 
for your family and friends and explain 
how they work. They are the only kits 
where you do not need another thing 
from the time you open the box. 

Get started on your electronics adven- 
ture, Just clip the coupon below or 
write now to; 


TRANSISTOR KITS 


69a CHURCH STREET 
BRIGHTON. S.5. VIC. 


Phone 92-3159 
Please send by return (Mark X). 
( ) Details of the Transistor Kit Club 
FRE 


Je 

( ) PNP Transistor Kit No. 1 com- 
‘plete with Manual, tools, radio 
parts, hardware and sundries. Only 
£6/19/6 for everything you need. 

( ) Transistor Amplifier Kit No, 2 
complete with Manual, tools, elec- | 
tronic parts including extra tran- 
sistors, hardware and sundries, 
| £6/19/6 for everything you 
need. 

(_ ) Special Combination Kit comprises 
kits 1 and 2 for only £12/18/6, 
You save 20/6, 


Cheque/Money Order for £ 
enclosed. (Complete refund if not satis- 
fied, all kits guaranteed.) 
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WANT A BETTER JOB? 
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CRETI 


Founded 1927 


A. 


THE CAPITOL RADIO ENGINEERING INSTITUTE 
WASHINGTON D.C. 


FOUNDED 1927. 


OFFERS YOU ADVANCED UP-TO-DATE EDUCATION IN EVERY 
IMPORTANT ELECTRONIC SPECIALTY 
BECOME A SPECIALIST IN ONE OF THESE 
INTERESTING FIELDS 


BOO -OOG 


eee ss BS OG SY OS SE GM OG EL GR NO OR CO DO OY 


Electronic Engineering Technology 
Communications 

Aeronautical and Navigational 
Engineering 

Television 

Servomechanisms and Computers 
veo Instrumentation and Con- 
ro 


OC Aerospace Radar Engineering 
© Space Data System 

Spacecraft Tracking and Control 
O) Radar and Servo Engineering 
© Contemporary Mathematics 
O Nuclear Engineering Technology 


PROGRAMMES PREPARED AND 
SUPERVISED BY MORE THAN 80 LEADING 
SCIENTISTS AND ENGINEERS 


Name 
Address 
City 


Employed by 


Type of Present Work 


© THE CAPITOL RADIO ENGINEERING INSTITUTE 
—¢) AUST-N.Z., FIELD SERVICE REPRESENTATIVE 
() Box £8, P.0., St. James, Sydney, Australia, 


Please send me your FREE book and complete infor- 
mation about CREI Home Study Programs. 
| am employed in electronics and have a high school 


education. 
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BONAIRE with the program of Trans 
World Radio is heard to North America 
in English on 9620KC. This frequency 
replaces 11820KC, and has been heard 
at 0300 GMT with request music. The 
station has news in English at 0330 and 
then. more music to 0400 when the sta- 
tion carries a transmission in Russian, 
Trans World Radio continues to test on 
new frequencies and the 15170KC channel 
is at excellent level with light music to 
0220 when the station signs off with the 
announcement in Spanish. 


PHILIPPINE station DUH9 operated by 
the State University has been reported 
by Dene Lyneberg, of Wellington, N.Z., 
as being heard on 7160KC at 1000 
GMT at good level with a program of 
English-German lessons. This educational 
station is the Radio Voice of the State 
University in Manila. 

ETHIOPIA’s home service from Addis 
Ababa is best received on 6185KC, from 
1700 to sign off at 2000 GMT, and the 
program is in local languages. Announce- 
ments in English are given when the 
station closes, and lists its frequencies as 
870KC BC, and 7290 and 9610KC short- 
wave. 

INDONESIA’s service from Djakarta on 
9868 and 11710KC is broadcasting in 
Arabic 1615-1700, French 1700-1800, 
Indonesian 1800-1900 and English from. 
1900 to 2000 GMT. The last trans- 
mission is beamed to Europe and New 
Zealand. 


ANKARA in Turkey gives very good recep- 
tion on 15160KC at 0500 GMT in the 
home program in Turkish, when the 
time signal and station identification is 
heard. Other transmissions noted are from 
1700-1815, in Turkish, 9515; 1745-1815, 
1945-2000 on 9743; 2000-2130 on 9515 
and 9743; German on 15160 at 1830; 
Greek 1800 and Arabic at 1830 on 
9743KC, i 

NORWAY’s home service programs have 
been noted, with a fair signal level, on 
11735KC at 0630, but with considerable 
side band interference from Hilversum 
on 11730, and Moscow also on_ this 
frequency. Oslo also has a transmission 
to Australia and New Zealand, and uses 
11850 and 17825KC. The station has 
English at 0745 and 11850KC is the 
only channel giving fair to good recep- 
tion in New Zealand, though the lower 
frequency should give good reception in 
the next two months, 


GREECE short-wave service, in Athens, is. 
operating 0700-0815, and from 0550 on 
Sunday, 0900-1000, 1030- 1300, 1330-1515, 

1630-1700, and 1830-1900 on 9505 and 
11720KC. From 1730 to 1800 and 1930- 
2100 on 15345 and 17745KC. From 2200-- 
2230, 2300-2330 on 15345 and 11720KC, 
All ‘these transmissions are in Greek. 
The address is HNBI, Technical Services, 
Directorate, P.O. Box 360, Athens, Greece. 


Z 
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BROADCAST BAND NEWS 


New Zealand—The NZBC’s 4ist radio 
station is now in operation, 2ZH Hawera, 
on 1560KC with 1000 watts was officially 
opened on October 4, and relays the 
program of 2XP New Plymouth 1370KC 
into the South Taranaki area. The new 
2ZH is on the air from 1800-1030 wit 
both commercial and non-commercial pro- 
grams and Australian listeners will note the 
signals now mixed with 2RE Taree, N.S.W. 
which has in the past been the only station 
on 1560KC in Australasia. The callsign 
2ZH is now in use after a lapse of some 
28 years, for in 1937 a private station in 
New Zealand, 2ZH in Napier, was on the 
air. This station was Jater bought by the 
Government, and is now the 2YZ Napier. 
This sale, together with all private stations in 
the late 1930s, was the basis of the present 
NZBC. Only one private non-commercial 
station remains, 4XD in Dunedin on 
1430KC, reported to be the oldest station 
in the British Commonwealth, 
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TECHNICAL BOOKS 


AND PUBLICATIONS 


LAPLACE TRANSFORM TABLES AND 
THEOREMS, by Paul A. McCollum 
and Buck F. Brown. Cloth bound, 7in 
x 10in, 117 pages. Published by Holt, 
Rinehart and Winston, Inc., New York. 
Price in Australia 52/. 


The Laplace transformation method of 
analysis of dynamic conditions in linear 
physical and electronic systems has gained 
wide acceptance among engineers, because 
of its relative speed, reliability and lack of 
tedium. However, for the method to be 
used to full advantage even by those who 
use it fairly constantly, it is virtually essen- 
tial to have comprehensive tables of real 
time function — Laplace transform pairs. 
Unless such tables are available, the time 
required to work out the transform of 2a 
single complex function may well make 
the method impractical. 

Although many theoretical texts and re- 
ference books have tables of transform 
pairs, there are few with tables sufficiently 
comprehensive for many contemporary 
applications. Because of this, the present 
volume should be of considerable interest, 
as it was expressly designed to fill the need 
for a comprehensive yet concise table of 
transform pairs. 

Representing the results of a number of 
years of work by the two authors, the 
tables list some 27 Laplace transform gen- 
eral properties and no less than 520 trans- 
form pairs. Thus while there MAY be 
exotic functions whose transforms are not 
listed, this would be rather unlikely in most 
engineering and physical problems. 

The tables are organised primarily with 
groups having similar transform numera- 
tors, and then into sub-groups having simi- 
lar denominators, a system designed to 
minimise the time and effort required to 
locate a required pair. Standard American 
symbolism is used throughout, with com- 
mendable use of explanatory notes where 
thought necessary. 

A little more than half the book is taken 

up by the tables, the remainder consisting 
of explanatory and tutorial material deal- 
ing with transform theorems, operations 
and applications. The textual material is 
_ rather brief, but is well presented and easily 
- followed. Liberal use is made of illustra- 
tive examples and diagrams. 
- Tn all, a well produced volume and one 
which should find its way into the refer- 
ence library of many scientists and engin- 
eers, 

Our copy came from the sole Australian 
distributors, Rigby Limited. However, 
copies should be available from the larger 
general and technical bookstores. (J.R.) 


ee ok 


FARADAY, MAXWELL AND KELVIN, 
by D. K. C. MacDonald. Soft covers, 
7tin x 44in, 144 pages plus 40 plates. 
Published by Heinemann Educational 
Books Ltd., London. Available from 
booksellers, Australian price 8/6. 


D. K. C. MacDonald was a Doctor of 

Physics and an M.A. who had a special 
interest in the transport properties of metals 
and electrical resistance at low temperatures. 
He was a regular contributor to scientific 
journals and author of a book on low 
temperature physics. 
_ A study of this present biographical work 
teveals him as something of a humanist and 
philosopher .as well as a scientist and it is 
regrettable to note that he died in 1963 at 
the age of 43. This book is probably his 
last published work. 

The book is one of a series intended 
mainly for students, but the more mature 
reader may find it enjoyable as light read- 
ing. The somewhat tutorial style may 
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irritate some, but the book was written for 
young people and occasional examples of 
“talking down” may be excusable on these 
grounds. 


To cover the lives of three such eminent 
scientists as Faraday, Maxwell and Kelvin 
in any detail within the limited scope of this 
short work would obviously be impossible. 
Dr MacDonald was aware of this, and has 
explained that he was attempting only a 
thumbnail sketch, with the hope that it 
would encourage his readers to turn to 
fuller and more authoritative accounts. 


He complains that biographies of famous 
scientists often tend to examine their 
achievements, but the men_ themselves 
appear as cardboard figures against a back- 
ground of events. In this work, his intention 
has been to present the subjects as human 
beings against the background of the lives. 


Anybody interested in electronics who has 
not read any of the standard biographies of 
these three great scientists, whose work laid 
the foundations upon which the technology 
of electricity and electronics was subse- 
quently built, might well find these short 
accounts worth a portion of their reading 
time. (H.A.T.) 

* * * 


G-E TRANSISTOR MANUAL, 7th Edition. 
Edited by J. F. Cleary, Semiconductor 
Products Department, Advertising and 
Sales Promotion, General Electric Com- 
pany, Syracuse, New York. Soft cover, 
Stin x 8tin, 648 pages, many circuits 
and diagrams. Price in Australia 30/-, 
net posted. 

The fifth edition of this well-known and 
deservedly popular manual was discussed by 
this reviewer in the January, 1962, issue. 
Reference to the earlier review verified my 
immediate impression upon sighting the 
present edition — that the size has been 
increased. Quite dramatically, in fact: from 
329 to 648 pages. 


As_I_ suggested in the earlier review, 
the G-E Transistor Manual is far more 
than the usual transistor data handbook; 
it is a textbook, and a comprehensive 
and well-written one at that. And this is 
even more true of the 7th edition than it 
was of the 5th — there is now about five 
times as much theory and applications 
material as there is specific “data” on G-E 
products. 


A list of the chapter headings and the 


pages involved should be informative in this 
regard: 


1. Basic Semiconductor Theory (42 pp.). 

2. Small Signal Characteristics (37 pp.). 

3. Large Signal Characteristics and Tran- 
sistor Choppers (13 pp.). 

4. Biasing and DC Amplifiers (25 pp.). 

5. Logic (13 pp.). 

6. Switching Characteristics (35 pp.). 

7. Digital Circuits (29 pp.). 

8. Oscillators (7 pp.). 

9. Feedback and Servo Amplifiers (13 pp.). 

10. Regulated DC Supplies (13 pp.). 

11. Audio and High Fidelity Amplifier Cir- 


cuits (39 pp.). 
Radio Receiver Circuits (18 pp.). 
. Unijunction Circuits (48 pp.). 
. Tunnel Diode Circuits (25 pp.). 
. Experimenter Circuits (15 pp.). 
. Silicon Controlled Switches (45 pp.). 
7 silicon Ses Diodes and Snap Diodes 
pp.). 
18, Transistor Measurements (56 pp.). 
19, The Transistor Specification Sheet and 
Specifications (128 pp.). 
20. Application Literature (2 pp.). 


are given for the benefit of those without 
an extensive mathematical and_ theoretical 
background, theoretical considerations are 
in most cases discussed in detail and design 
procedures given. Most chapters are con- 
cluded with extensive reference lists. 

Even more so than before, then, a veri- 
table cornucopia of information on tran- 
sistors and one which will no doubt find 
its way into the reference library of almost 
everyone associated with transistors whether 
they be scientist, engineer, technician, 
amateur or hobbyist. Not to forget the 
student, who of all people should find it 
of great interest and assistance. 

And at the amazing price of only 30/ 
or 3 dollars, it must surely represent the 
best possible value for money. 

Our copy came direct from A-G.E. Pty. 
Ltd., at 103 York Street, from whom the 
book may be purchased if desired. How- 
ever it is available from all of the larger 
bookstores in the capital cities. (J.R.) 


* * * 
RUTHERFORD AND THE NATURE 
OF THE ATOM, by FE A 


da C. Andrade. Soft cover, 74 x 4tins., 
218 pages plus eight pages of plates. 
Published by Heinemann Educational 
Books Ltd., London. Australian price 
9/6, through booksellers. 


The life of Ernest Rutherford, apart 
from his research into atomic theory, can 
hardly be called interesting. He spent most 
of his working life inside the laboratories 
of the great institutions where he was 


employed, and lived a quiet, orderly home 


Stotts 


TECHNICAL CORRESPONDENCE COLLEGE 


Stott’s renowned home-study courses 
can raise your pay. Each course has 
been prepared by _highly-qualified 
professionals. Stott’s step-by-step in- 
struction plus the personal tuition of 
expert instructors will ensure fast and 
thorough progress. 


(_ ) Radio for Amateurs ( ) Mechanical — 
( ) Automobile Mechanics ; Habe Ka 
(_) Diesel Engineering Drawing 
( ) Machine Shop ( ) Boiler 
Practice Attendants’ 
(__ ) Fitting; Lathe Work xam_ 
(__) Milling, Grinding Me eninearine 
) Shaping, Planing, (_) Structural 
Slotting Draftsmanship 


Stott’s curriculum contains over 100 
courses. 


pose: POST THIS COUPON NOW sammy 
STOTT'S TECHNICAL CORRESPONDENCE 
COLLEGE 


157 Flinders Lane, Melb. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 45 
Gilles St., Adelaide. 1130 Hay St., Perth. 
Please send me your prospectus on 


MR. 
MRS. 
MISS 
ADDRESS 


AGE 
| understand that no sales representative 8 
will call on me. RH1265 8 
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The theory chapters are _comprehensive 
and detailed, and should satisfy even those 
at engineering level. While practical circuits 
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NEW 
HOME LIGHT BATTERY 
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CHASSIS PUNCHES 
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NEW POWER 
TRANSFORMERS — 


1960 Sin CRO... .. .. «. 
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5 28. 7 ae 
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310 x 310 170 MA .. 
3” SELSYN MOTORS— 
TRANSMITTERS 


50 V AC — SO cps 


£2/17/6 each 


Post 7/6; Interstate 10/. 


RELAYS 


6V, 3-pole Miniature .. .. 15 
12 volts, DPDT, 5 amp . &1 06 
12 volts DPDT 12 
100pf TX var. condensers” 10 
Hi-speed Polarised relay £2 10 


PMG TYPE 3000 


2000 ohms 12/6. 
1000 ohms 12/6. 


Lapel Crystal Mikes .. 
Crystal Mikes with switch. 
Telephone Pick-up Units .. 
Contact Acid nits . 
1G0UA Stereo 1 Meters £1 13 0 £1 


OIL FILLED 
CON DENSERS 
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eat Det hod fe ted bet 
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mfd, 
mfd. 1000v. .. 


PYE REPORTER 
2-way er, Band Transceivers, 


x Tax! le 
12 volt, 70 meg. Complete with 
valves and speaker, 


£16/17/6 
NEW C., R.O. TUBES 
SAPI-906 Sin... 
CV112. Sin 
VCR97 6in sh 
ACRIO/VCRI39A. 3in 
C1822 14in |. 


6" INDICATOR UNITS 


TYPE 1A 
for C.R.O, conversion. 
Circuit supplied. 


Price £10/7/6 


NEW 3-GANG 
CONDENSERS 


300 PF+ 200 PF+ 60 PF 


Suitable 


136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN-51-7008 


NEW HEADPHONES 


Australian DLR . 
Dynamig Earpieces, pr. 
Post., 2/6 pr. 


100 NEW ASSORTED 
RESISTORS 


Mainly I.R.C.. %, 1.2 Watt. 
04 Values. % ohm. to 10 megs. 


15/-, Post 2/6 
100 new assorted Condensers. 


Paper, Mica, Ceramic Metalcap. 
25 Values. 


E£l/-/- Post, 2/6. 
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WANTED 


Communications Receivers. Test 
equipment. P.A. Gear. e OF 
small surplus stock. Best prices. 
Call, write or phone, any ie. 


TRANSISTORS 


American Units. 
MT-71-OC7i .. .. 
ZN LIQ ie ks ee 
2N 442... 

BN Aad a. Roa eases 
High-powered units for 


audio, 200-watt ower 
transistor ignition. 


715-watt 
units or 


T.B.Y. 
TRANSCEIVERS 


20 to 80 Megs. Battery Operated. 
4 Band units. Variable tuning. 


£14/17/6 


Complete with aerial, Headphones, 
microphone, junction box, plugs and 


cables, 
£19/17/6 


COMMAND 
TRANSMITTERS 
4 to 5.3 or 5.3 to 7 Meg. 


Less Crystal. 
Complete with Valves 


£7/17/6 
NEW METERS 


Square. Gear Plastic: 
UA 


= 


3¥%in 1.M.A. 

2%4in 500V. A.C. 
244in 500V. D.C, 
3¥%in 500V. A.C. 
3¥in 500V. D.C, . 
Post, N.S.W., 2/6. 


NEW 
VACUUM PUMPS 


27 Ib. Vacuum, 7 16 Per min. 
{ 
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Interstate, 4/. 


PILLOW PHONES 


Low Imp. VC Matchings, 
Ideal Hospitals, ete. 


17/6 each 


COMMUNICATIONS 
RECEIVERS 


B.28—-CR100 


Navy Receiver 
40 K.C. to 32 
Variable Selectivity. 


sRealigned qaov A.C. operation. 


£65/-/- 
AR7 RECEIVERS 


Air-tested, realigned. Perfect order. 


£57/10/- 
3BZ RECEIVERS 


AIR TESTED. PERFECT ORDER. 
6 Band. 


to 30 Me 
Ideal communications Receiver or 
mobile and small ships’ use, 


£27/10/- 
MECHANICAL FILTER 


For SSB Receivers. 
unbalanced 


£16/17/6 Post 5/- 


485 KC, 


NEW 
DUMONT 
5‘ OSCILLOSCOPE 


Ideal for TV and Radio 


£39-10-0 


NEW GRAMO MOTORS 


4-speed 240V A.C. 3000 R.P.M. 


£1/7/6 


TYPE T-503 3” 
Vernier Dial. Ratio 8-1, 


Post 2/. 


NEW ROTARY 
CONVERTERS 


160 watt, 50 Cycle. 
24v to 32v input. — 
Output can be suppliled 
for 50-110 or 240v 
as vequaeae 
Suit radiograms, TV, Ta 
Recorders, Fluorescent Lights, 


£19/17/6 
450 Watt, as above. 


£36/17/6 
12 VOLT UNITS 


240V. 50 Cycle. 160 Watt 
Will Operate TV Sets. 


£19/17/6 
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life. It is not surprising, therefore, that Mr 
Andrade’s short biography of the great 
New Zealand scientist, whose work opened 
up vast new avenues of research in physics, 
tends to emphasise the discoveries rather 
than the man. | 


_ Despite the advanced level at which 
Rutherford’s work was carried out, the 
book has been written for a general reader- 
ship, and as such will appeal to the not- 
to-technical reader. Here and there, a for- 
mula is tossed in, but these can ba passed 


over by those whose mathematical know-— 


ledge cannot cope with them, without 
any great loss in continuity of the narrative 
s a whole. 


The accounts of the early experiments 
hich led to the world-shaking discoveries 
atomic structure show that they were 
conducted with equipment which can only 
be called crude, in comparison with 
well-equipped laboratories now in use for 
even minor research. But this only adds to 
the stature of the man. (H.A.T.) 


* * * 


HOW TO LISTEN TO THE WORLD. 
An informative booklet of special interest 
to the shortwave listener. Gives technical 
details of shortwave equipment, including 
many practical projects, and valuable infor- 

ation on such things as ionospheric condi- 
tions, M.U.F., English shortwave broad- 
‘casts throughout the world, standard fre- 
quency and time broadcasts, listening to 
‘satellites, how to identify stations and what 
to listen for, how to listen to amateurs, 
how to report stations and a host of other 
‘material. May be obtained at a cost of 
-£A1/7/6 by written application to World 
elders Lindorffsalle I, Hellerup, Den- 
mark, 


-RADIOTRONICS issue for September, 
1965 (Vol. 30, No, 9) contains the following 
‘major articles: Automatic Black Level Con- 
ol; Transistors and Nuvistors in a 0- 
‘meter Transceiver; Super Radiotron 23GSP4 
‘Picture Tube; Protection of Transistors in 
Ciass B Audio Output Stages. (Amal ted 
Wireless Valve Co. Pty. Ltd., P.O. Box 63, 
Rydalmere, N.S.W., subscription rate 20/ 


_ THE RECEIVING VALVE STORY, 
Amalgamated Wireless Valve Co. Pty. Ltd. 
This is an 8-page book printed in 2 colours 
and describing the history of the receiving 
‘valve from the De Forest triode of 1906 to 
‘the present day units. There are 8 illus- 
trations of early valves and a_ separate 
section on the Australian industry together 
‘with a description of valve components. 
Available free and post free from P.O, Box 
63, Rydalmere, N.S.W. 


- INSIDE THE RADIO VALVE, Amal- 
‘gamated Wireless Valve Co. Pty. Ltd. This 
‘new release is a 6-page folder printed in 
‘black and blue, in which the components 
of a receiving valve are described in simple 
easy to follow form. The reader is invited 
to break open a valve and make a series of 
Observations which are explained in detail 
‘in the text. Available free and post free 
from P.O, Box 63, Rydalmere, N.S.W. 


'_ LITTON INDUSTRIES ELECTRON 
TUBE DIVISION advise that an infor- 
‘Mation packet describing three basic types 
of microwave tubes for heatin: 
ing applications is now available. Complete 
‘data on continuous wave magnetrons oper- 
‘ating at 2450MC is included in the packet 
‘and a means for engineering assistance is 
‘described. The packet may be obtained by 
application on company letterhead to Litton 
Industries Electron Tube Division, 960 In- 
dustrial Road, San Carlos, California, U.S.A. 


_ PHOTOTUBES AND PHOTOCELLS, 
publication No. PP1 from Amalgamated 
Wireless Valve Company Pty. Ltd. Price 
1/6. This publication is a reprint of six 
articles previously published in ‘“Radio- 
Leal The articles cover, quite thorough- 
‘ly, the basic fundamentals or “why” and 
“how” of photoelectric devices. Chapter 
titles are: Theory And Measurements, 


e 
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Vacuum Phototubes, Gas-filled Phototubes, | 


Multiplier Phototubes, Photocells, General 
Application Considerations. Available from 
P.O. Box 63, Rydalmere, N.S.W. 


AMALGAMATED WIRELESS: VALVE 
CO. PTY. LYD., have available a three- 
page list covering some 18 different publi- 
cations which they produce. The list gives 
brief details, including price, of each pub- 
lication and may be obtained free and post 
free from P.O. Box 63, Rydalmere, N.S.W. 


NATIONAL BUREAU OF STAND- 
ARDS TECHNICAL NEWS REVIEW for 
August, 1965 (Vol. 49, No. 8) contains ar- 
ticles on calibration of radioactivity stan- 
dards, microstructure of nitrided titanium 
alloy, splitting failure of built-up roofs, a 
new chemical notation system, pressure 
surges in cryogenic lines, chemical releases 


the in the ionosphere, fire endurance of plaster. 


A further list of new calibrations and stan- 
dards is given, and details of changes in 
NBS radio broadcasts. (Inquiries to Super- 
intendent of Documents, U.S. Government 
Printing Office, Washington, DC, 20402.) 


JACOBY MITCHELL AND CO PTY. 
LTD, have published another issue of their 
new products bulletin “New Developments.” 
This contains information on General 
Microwave Corporation’s thermoelectric 
power meters, Comark Electronics Ltd, 
electronic multimeter and DC millivoltmeter, 
Alma Components precision resistors, G.V. 
Planer automatic resin-casting machine, 
Weinschel Engineering general utility co- 
axial attenuators, PRD Electronics standing 
wave detectors, Sanders universal standing 
wave detector, Electroni¢ Instruments dis- 
solved oxygen meter and electrolytic micro- 
ammeter, Siliconix solid state devices, Levell 
transistor AC microvoltmeter, Advance 
Electronics DC modular power supplies, 
frequency divider and universal bridge, and 
Pantos unicorders (potentiometric graphic 
recorders). 


HEWLETT-PACKARD JOURNAL for 
September, 1965 (Vol. 17, No. 1) describes a 
precision analog voltohmmeter with auto- 
matic ranging which simplifies DC voltage 
and resistance measurement, and explains 
how it can be used to obtain higher 
measurement accuracy and speed than is 
usually obtainable. Also described is a 
simple method for recording fast and low- 
level waveforms. Inquiries should be 
addressed to the Australian agents, Sample 
Electronics (Vic.) Pty. Ltd., 9-11 Cremorne 
Street, Richmond, E. E., Victoria. 


TECHNICO ELECTRONICS PTY. LTD. 
has produced a brochure entitled “Printed 
Circuits” containing basic technical facts 
and design data relating to applied printed 
circuitry, and which is intended to assist 
design engineers in the use of printed cir- 
cuits. Requests for copies of this publication 
should be sent on company letterhead, to 
Technical Electronics Pty. Ltd., 53 Carring- 
ton Road, Marrickville, N.S.W. 


STC COMPONENTS AND EQUIP- 
MENT REVIEW for September, 1965 de- 
scribes some current circuit applications for 
ITT Shockley four-layer diodes. Also cov- 
ered: Quartz Crystal and HF Crystal Filters; 
A new Five-layer Device; JEDEC Silicon 
Planar Transistors; Hermetic Seals; Transis- 
tor Data; Permalloy and Permendur Mag- 
netic Materials; Indicator Tube GN-4GB; 
Water-tight Cable ‘Connectors; ISEP Edge 
Connectors. (Industrial Products Division, 
SW, Moorebank Avenue, Liverpool, 


SCIENTIFIC and INDUSTRIAL EQUIP- 
MENT BULLETIN for August, 1965 (Vol. 
4, No. 8) has articles on non-destructive test- 
ing, a new modular pulse generator, new 
nuclear instrumentation, cryogenerators 
based on the Philips-Stirling refrigeration 
principle, the Eidophor projection televisor, 
optical emission spectographs, and contro- 
versy in electron microscopy; Point Resolu- 
tion v. Lattice Plane Resolution. (Scientific 
and Industrial Equipment Division, Philips 
Electrical Pty. Ltd., 69-79 Clarence Street, 
Sydney.) 
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HI-FI SPECIAL FOR 
DECEMBER 


Using:—— 
I—-Roland FAXI50 Sterec 


Amplifier and tuner com- 
plete — 10 watts each chan- 
nel — Frequency response 30 
c/s to 40 ke/s. 

—2db at maximum output. 


2—Slimline Teak Cabinets fitted with 
Magnavox 8WR Speakers. 


i—1009 Dual changer fitted with ADC 
710 Cartridge and Diamond stylus. 


i—Teak base for changer. 
Price of Complete system including Sales 
Tex £145/15/7. 


Suppliers of all Radio and TV Com- 
ponents——-Meter and Multimeters 


H200 Multimeter £5/12/6 nett 
CT500 re £6/9/4 nett 


The independent Wholesaler 
RADIO DESPATCH SERVICE 
Radio and Electrical distributors 


Cur. George and Harris Streets, 
869 GEORGE ST., SYDNEY. 


Phone 211-0816, 211-0191 
Open Saturday mornings 


Invoke electronic magic 
to operate 


® Sliding doors 

@ Displcys 

@ Door Lecks 

@ Venetian Blinds 
and soon... 


Use light to actuate the device, if you like 
—For instance darkness will close your 
venetian blinds, while the daylight will magic- 
ally open them. 

In these clever designs by Clive Witchell 
full provision ig made for changing the auto- 
matic adjustments or switching to manual 
control, : 

The design uses a new compact amplifier 
incorporating a photo-electric cell and printed 
circuitry, 

Each kit comes complete in every detali 
and contains photo-cell, transistors, condensers, 
resistors, special printed circuit board, motor, 
gearing, limit switches, winch, relay and sun- 
dries. Complete kit of parts only £6/1/-. 


TRANSISTOR KITS 
69a CHURCH STREET, 
BRIGHTON. S.5, VICTORIA 
Phone 92-3159 


Please send by return (Mark X) 

( ) Automatic Venetian blind opener £6/1/- 
—for complete kit, 

( ) Sample piece of copper strip matrix 
board, 16. 


Sample of miniature high quality gear 
‘2 as beed in unit, Ideal for making com- 
pound gear boxes 2/6 for sample and 
technica} information. . a, 
Cheque/Money Order for & .... enclo 
Gompiete refund if not satisfied). 


a complete range| 
for all 
_ applications 


PAI38 dw 
Standard reflex. horn speaker for 
medium distance projection of speech 


AWA has the most comprehensive range of speaker assemblies to meet every need 
and incidental music. 


in audio reproduction. There are styles and finishes to tone-in with all decors. 
Indoor designs are available for wall, ceiling, and table mounting. Outdoor types 
are weatherproofed; robustly designed for industrial use. Also included in the 
AWA range are special designs for high power projection, and designs for wide 
angle, wide audio range fidelity. 

Each model is precision engineered for highest quality performance and thorough 
reliability. 


Short exponential horn speaker for 
distance projection of speech only. 


PA77/PA74 PA21 


Te) 6 


Standard exponential horn speaker for 
public address where distance projection 
of speech and _ incidental music is 
required. These flare baffles are for use 


with 8 in, and 12 in. permanent magnet cone speaker units 


and provide high conversion efficiency. 


Ths. 


Attractive moulded 
cabinet with 8 in. cone 
speaker and 600 ohm line 
transformer. Suitable for 
wall or desk mounting. 
Attractive two tone finish 
—Lavender and Beige. 


General purpose line 
source reproducer for 
music and speech 
range 100 to 7,000 
cycles. Power capabi- 
lity 15 watts of pro- 
gramme, 


Timber cabinet, with 8 in. 
speaker for applications 
where a_ bidirectional 
characteristic is desired, 
finished in Ivory, Grey or 
Maple. 


For overhead mounting 
this is a surface style unit. 
360-degree diffusion over 
a wide area. In smart styl- 
ing to suit modern 
architectural treatments. 


554 PARRAMATTA RD, ASHFIELD, N.S.W. 710791. 
33 RANKINS RD., KENSINGTON, VIC. 330421. 


Polished timber cabinet 
for wall or table mount- 
ing with 8 in. or 12 in. 
cone speaker and 600 
ohm line transformer. 


RESLO DRIVE UNIT SU10 
Exclusive features are the 
self-locating diaphragm and 
the concentrically inter- 
locked magnet which to- 
gether produce an_ undis- 
placeable mechanical 
assembly proof against de- 
centering. 


Also 


available from: 


Designed for overhead 
mounting in contemporary 
styling. The unit can be 
suspended by chain or 
rod. Gives uniform 
response over a wide area. 


PA186 

For flush mounting this 
unit has a recessed 
acoustic surround which 
mounts the complete 
assembly above the ceil- 
ing line. 360-degree dif. 
fusion. 


sSBEYVa a & tee | BY 


CNR, WILLIAM AND NEWCASTLE STS., PERTH. 28 3425-6. 
80 CAMERON STREET, LAUNCESTON. 2 1804. 
123 MURRAY STREET, HOBART. 3 3836-7. 
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NEWTON McLAREN LTD., ADELAIDE. 
CHANDLERS PTY. LTD., BRISBANE. 
ATKINS (W.A.) LTD., PERTH. 

Also from leading wholesalers. 


SUIS 9 
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When writing to us:— 


® Please give your name and full 
postal address, including the 
State ...N.S.W. &c. 

e Write the above information 
clearly or, for preference, print 
it in block letters. Your co- 


operation will facilitate deliv- 
ery of replies by mail, where 
such are called for. 


LOW OUTPUT PICKUP 


A.W.E. (Wellington, N.Z.), mentions that he 
has now changed to a low output pickup 
and is experiencing trouble in achieving 
reasonable output from his audio com- 
bination. 


While your new pickup is characterised by 


quite low output, we are surprised that it 
apparently does not drive the Playmaster set- 
up to substantial output on normal program 
modulation. After all, the gain of the num- 
ber 10 Control Unit, with feedback remov- 
ed, is quite high and comparable with com- 
mercial equipment. We suggest that you 
check to see that you have the pickup cor- 
rectly wired. If the gain of your amplifier 
system has to be raised, you can expect 
trouble with hum, noise and microphony, all 
of which are “‘just round the corner” in the 
general class of high-gain system which you 
are currently using. A possibility would be 
to add a low noise preamplifier stage ahead 


_ of the present Control Unit. Another would 


be to reduce the feedback on the main 
amplifier and thus increase its gain. A still 
further possibility would be to replace the 


present 6CG7 input valve to the main am- 


plifier with a high gain twin triode or even 

a pair of EF86 valves, one on each channel, 
modifying the circuit, wiring and feedback 
arrangements to suit. But, frankly we are 
suspicious of the situation and lean to the 
opinion, either that your pickup is incor- 
rectly connected or that something in the 
Control Unit or the main amplifier is limit- 
ing the natural gain of the system. 


VEROBOARD 

'M.J.O. (Hobart, Tas.) asks where he may 

obtain sections of Veroboard for con- 
structional purposes. 

This board is distributed in Australia by 

_E.M.I. and should be available from your 


local trade houses. Veroboard consists of a 


laminated combination of copper strips and 
pre-punched board and is very useful for 
experimental layouts and transistorised cir- 
cuit construction. 


TAPE RECORDING 


_J.F.N. (Narrabeen, N.S.W.) expresses his 


appreciation for the Basic Radio Course 
and suggests a following series on Elem- 
entary Trouble Shooting. He also 
inquires how he may best extract audio 
from his Playmaster 106 for tape record- 

ing. 
Thank you for the Course suggestion, which 
we will keep in mind. While several methods 
may be used to extract audio from the 
Piaymaster 106 for recording one of the 
simpler methods would be to run a 470K 
resistor from an input terminal to the junc- 
tion of the .luF and 560pF capacitors in the 
plate circuit of the 12AU7. The resistor will 
isolate the amplifier from loading effects by 
the tape recorder. This take-out point is 


_ before the tone and volume controls in the 
amplifier. Thus the setting of the bass and 


treble controls will most effect the recording 


NSWERS TO CORRESPONDENT 


compensation built into your recorder. If 
you wish to retain the effect of these controls 
while recording, the 470K will need to be 
taken from the top of the volume control. 
In this case due care should be taken with 
the amount of boost used, as the recorder 
could easily be driven into distortion from 
overload at the boosted frequencies. As we 
are not familiar with your recorder we can- 
not comment on the best method of feeding 
audio from it into the 106 amplifier but 
the way you are doing it at present sounds 
reasonable, 


LASER 


D.E. (Geelong, Vic.) writes requesting con- 
structional information for ruby or gas 
lasers. 

Unfortunately we are not in the position to 

supply the information requested. Moreover 

this is not a constructional project that we 
would advise without careful consideration. 

The cost of building such equipment would 

be rather high and it could also prove 

dangerous in unskilled hands. The availabi- 
lity of the components in Australia, at this 
stage, is doubtful. 


ELECTRONIC PUBLICATIONS 


A.R.L. (Noble Park, Vic.) relates his success 
in building the “Little Jim” receiver but 
asks for help in choosing a publication 
to help with his electronics studies. 


One book that may help you is that pub- 
lished by the American Radio Relay League 
called Understanding Amateur Radio. This 
book is clearly written and may be followed 
by the average beginner with little difficulty. 
Also, if you have not already obtained 
copies of our Basic Radio Course, copies 
are still available through our query service 
for 2/ per chapter. 


DC—DC CONVERTER 


T.W.Q. (Brisbane, Qld.) inquires whether we 
are able to supply details of a DC to 
DC converter to replace a_ vibrator 
supply in a 6-volt DC radio. 

Unfortunately, while we have featured two 

designs for DC to DC converters, both were 

for 12-volt operation, reflecting the major 
demand. We suggest that you try writing 
to some of the transformer manufacturers 
who may have a suitable design based on 
one of their transformers. However, your 
inquiry inevitably raises the question as to 


whether expenditure and effort is warranted 
on what you describe as “an old 6-volt DC 
radio.” It may be logical to pension it off 
in favour of a modern all-transistor receiver 
which will have the obvious advantage of 
low current drain. 


ALL-TRANSISTOR CONTROL UNIT 


I.J.C. (Bass Hill, Vic.) suggests that it is time 
we produced a Playmaster series of 
transistorised amplifiers. 

While it will not be in the immediate future 

we have plans for producing suitable ampli- 

fiers which will be completely transistorised. 

We have in the past described a transistor- 

ised stereo amplifier with an output of 12 

watts per channel and copies of this article 

are still available through the information 
service. We are currently developing an all- 
transistor control unit. 


THREE-BAND SUPERHET RECEIVER 


P.W. (North Balwyn, Vic.) requests publica- 
tion of an article describing a three- 
band superhet receiver. 

Unfortunately, dual and triple wave coil kits 

are quite scarce on the local market and the 

type of set you apparently have in mind 
would logically be based on one of these 

units. We recently (November, 1965) 

described a dual-wave tuner but we are 

having a look at the possibility, right now, 
of something along the lines mentioned in 
your letter. 


SLEEP-LEARNING 


H. G. (St. Kilda, Vic.) writes asking where 
equipment may be purchased for con- 
verting a tape recorder into equipment 
suitable for sleep-learning. 

While the idea of sleep-learning is still in 
the experimental stage, it is true that a 
fair amount of research has been, and still 
is being, conducted along these lines. (See 
Scientific and Industrial News Pages in this 
issue.) In answer to the practical side of 
your problem, we suggest that it should not 
be difficult to improvise a pillow phone of 
some kind if these devices are no longer 
readily available. A small (two or three- 
inch) speaker in a suitable housing, or even 
an ordinary earphone if fed with sufficient 
signal, should deliver enough sound for the 
purpose. For a timer, it would bé hard to 
find anything better than the clocks once 
used in clock radios, and often available 
through disposals. 


“ELECTRONICS Australia” INFORMATION SERVICE 


T 


O assist readers, “ELECTRONICS Australia conducts a technical information service. 
Conditions governing this service are set out below:— 
(1) Address letters to: Assistant Editor, “ELECTRONICS Australia,” Box 2728, G.P.O., Sydney. 


(2) Requests for copies of circuits or technical information requiring o postal reply must be accom- 
panied by postal note or stomps to the value of TWO SHILLINGS. Queries not accompanied by a fee 


will be answered in rotation on these pages. 


(3) For the 2/ fee, we will supply circuit data, as available, from our files. The amount of doto 
available varies, but in no case can it include information additional to that already published in the 
magazine. For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli- 
cated by questions requiring the attention of technical personnel Where articles ore not on file we can 


usually provide a photostat copy at 2/ PER PAGE. 


(4) The information service is aimed primarily ot ossisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. ; 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partiol answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our projects show- 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost 5/ each. Original photographs 
of most projects are also available, from 5/ for o éin. x Bin. glossy print, postage 9d extra. 

(7) “ELECTRONICS Australia’ does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 
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LASSIFIED ADVERTISING 


Advertisements in these columns cost only 5/ per line. Each line contains the equivalent of five words each of nine 
letters. Minimum size of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 


EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the January issue must reach our 
office before December 8th. Address your advertisement to the Advertising Manager, ELECTRONICS Australia, 


Box 2728, G.P.0., Sydney. 


FOR SALE 


TAPE RECORDER BARGAINS. New and used 
machines. Buy from a technician, not a sales- 
man, Free tezhnical ae eu sapere eon 

cessories, Count nquiries welcomed, - 
iin's Radio, 528 "Liver ool Rd., South Strath- 
field, N.S.W. 642-4215, Sydney. 


UHER AUTOMATIC TAPE RECORDERS. For those 

who want the ultimate in perfection. Sound- 
operated relays, built-in 2-channel mixer, auto. 
slide projection, 4 heads. 4 tracks. 4-speed 
A and B. monitors, reverb., echo., stereo, mono, 
freq, range to 20Kce., plus or minus 3db dyna- 
mic range to 60db, Wow and flutter less than 
.15 per cent, channe! sep. 50 db. V.U. meters. 
auto. rewind, clutches for tape protection, sound 
on sound, gold relay contacts, auto. torque 
controls, remote contro!, rewind,  play-back, 
recording stop and start, disconnectable auto. 
recording level control, batt. and, A.C. operation, 
etc. etc. German made, light and compact. 
You will never see more features or quality 
for your money. Push-button control. A dream 
to operate and own. Prices from £145 to 
£250/10/. N.S.W. Distributors: Tomlin's. Radio 
528 Liverpoo! Rd., South Strathfield. 642-4215. 
Country and Trade inquiries welcome. 


ORGAN COMPONENTS. Send for our ilustrated 
Catalogue listing parts, kitsets, circuit data 
and electronic organ keyboards, pedal boards, 
contact wires, wiper pilates, contact blocks, stop 
switches, stop tabs, piston switches, coupler 
switches, muiti-type relays, toe pistons, expres- 
sion controls, solenoids, etc. Also many sundry 
parts such as felt strips, springs, felt washers, 
enisecee rod and components for pneumati: 
action. 

For the benefit of experimenters we list sets 
cf data sheets available for several different 
designs of organs. 

Alan Douglas, a transistorised design and the 
Clyde Organ construction kitsets. 

“Harmonics'’ pre-assembled units and compete 
organs, 

Please send 5S/ cheque or postal note ts cover 
part cost of printing and posting, Peska Pty. 
Ltd., P.O. Box 306, Frankston, Vic, 


TV PICTURE TUBES: 
i-year warranty, £7. 
2-year warranty, £10. 
Plus old tube, Speciai prices to the trade. 
Ali types except bonded and 27-inch. These 
tubes have an ail new gun (cathode, heater, 
base, etc.). All duds must be under vacuum 
and scratch free. When ordering by mall, add 
freight. Distributors wanted. Sure Brite Picture 
Tubes, 198 Pacific Highway, Crow's Nest. Syd- 
ney, N.S. Entrance Rocklands Road, Phone: 
92-7743. 
TAPE BARGAIN! 600ft on 3', reej, 20/,. post 
free. Four reels for £3/10/. Brand new top- 
qua ity LP, Chas. Kidd and Co., 128 Arthur 
Street, North Sydney, 


TRANSISTOR RADIO REPAIRS. Ail makes of 
Japanese sets repaired. We have most spare 
arts, but for use in repairs only. Send set 
ess leather case, by reg. post from anywhere 
in Australia. 7-day service. “*Toughies"' take 
little longer. We alse repair jap. gramo. motors 
to keep correct speed. Peter G. Broughton, 211 
George Street, Sydney. Phone 27-5831. 


GELOSO VFO Mode} 4/104, 6 bands, band new. 
£10 Inc. postage. E. C. Jamieson, Forreston, 


PRACTICAL HOME RADIO 
& ELECTRONIC COURSES 


No knowledge of Radio or 
Electronics necessary. 
No tools needed. No soldering. 


A KIT TO SUIT EVERYONE 


RADIO KITS: 3 sizes make 7, 8 or 20 dif- 
ferent circuits including 2 Transistor radios, 
short-wave radio, R.F. Oscillator, audio fre- 
qpencY oscillator, signal tracer, wireless micro- 
phone. 
ELECTRONIC AUTO ALARM: Build your 
own photoelectric relay, radio control relay, 
rain alarm, remote control items, burglar 
alarm, etc. 
DIGIT COMPUTER: A miniature version of 
the giant electronic brains. Actually solves 
problems, teaches computer fundamentals. 
Adds and_ subtracts. Learn the computer 
language—Binary System. 
Send for: Free Catalogue of these and other 
Educational Do-it-yourself kits, 


SYDNEY SCIENTIFIC STUDIES CO, 
Dept. El Box 3 MAROUBRA, N.S.W. 
Please send 5d stamp for postage 
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FOR SALE FOR SALE 


TRANSISTOR ignition Kits, Including coll and| LEAK. Stereo preamp. 7 controls, 5 inputs. A 
special ballast with starting tap and diode.] new, £29. Shure stereo M7-N210 cartridge 
Transistor, diode and zener already mounted on| diamond £10, guaranteed. Hodges Sound Systems. 
heatsink. 12 volt neg. earth £15, post free.| 35 Lewis St, Balgowlah. N.S.W. 94-4193 
Other models avaliable. Write to Modern Elec- 
tronic Equip. Co., Box 407, Naracoorte, S.A.] TRANSISTORIZED R.F. amplifier kitset. Can 6 
_ —————— | attached to any transistor or valve receiver with 
MICROGROOVE discs from your tapes, also tape out circuit alterations. Exceilent for use in 
copying service. Highest aueity discs at all} areas of low signal strength and car radios. Unit 
speeds. Prompt service, Moderate charges.| Increases sig/noise ratio, sensitivity, and selec- 
Country and interstate enquiries welcomed. | tivity. Power Gain:——30dB. Small in size. Full 
Vitatone Recording Studios, Box 18, Post Office, price 35/. Hallard Electronics, Box 58 o., 
Lane Cove, N.S.W. Phone (Sydney), 42-6154, Campsie. N.S.W. 


: 


ELECTRONIC ORGANS, Do not build yourself anj| ?.€. 66 Deluxe automatic turntable complete with 
organ without first consulting us. Send for] spare stereo stylus. Base instructions, little use, 
initial information on the superb Schober | cash £20, J. 8. Bettington, ‘‘Dales,’’ Merriwa 
(U.S.A.)  bulld-it-yourself kits. No stamps re- | N.S.W. 
quired. The Electronic Organ Co., 11 Cadow - 
St., Pymble, N.S.W. (Mail only.) ALLIED Electronics Agencies. Importers specialis 
—— —ceeninnenrenrenre ———~=- | electronic components Japan and U.S.A., 5 
GENUINE polished colourful North-West Gem-| Sandgate Road, Nundah, Qid. 
Sxcelient" Xinas’pifts. © send’ postal Note )E 
mas S. n osta ote 6 | TV. Picture Tubes direct from factor "sizes 
each two for 30/. Trade enquiries welcome.| £10. Full o. 12 mths. Also few seconds avail: 
. A, Gemstone, Box 42(E), Applecross, W.A. able at £5 ea. Trade enquiries welcome. Phone 


ee | ~6§6-8498. After Hours: 96-3306. 
MINERALS——-10 samples of W.A. minerals in By 
attractive pastic box, Including hematite, zir- | MODEL triple expansion marine engine, castings, 


ton, beryl, gaiena, iimenite, etc., with literature. 5 
ideal for students, rockhunters. Send postal note blue Reisen. 74, King Sime petit de 


25/, Box 42(E), Applecross, W.A, Web Se ince Bently S 


~—~ | ROLA 12UX speaker. As new £12. R. Mitchell 
NEW OC44, 45, 71, 72, 73, 74, SFY¥122 : ‘ 
152, 2N217, 3695, 3] es. '0C84, OAs; ati 43 White Avenue, Wagga. N.S.W. : 
ea 


: 41 . OCI71, _2N370._°371,] New diode q 
: $s. 7TSOmMA, GOOpiy, 8/6 ea. New tran- 
orate fa" a2 $2 24859), 280: Gag 18] sistors, 2N1038. OW PNP 12) ea, 2N703,. 
81, 91, 95, 3/ ea, New Scotch Recording Tape | {30MC, 600 mW NPN, 19/9 ea. 2N1724, SOW, 
1200f' 7in' reel, 20/ es. No S.A. Sales. Pack | JOMc NPN _ 49/6 ea. Post uri catalogue avall- 


= able, over £1 fess 10 p.c. & R Electronics, 
BPO haelanie, ggO™ Electronics, Box 1452] 369° antiit St, Watson. A.C.T. . 


DISC RECORDER compiete. Sixteen inch turntable. | “Int foo (1OaViIBAS SIG. Plan Meher vatnge: 
Spikes cece extra leadscrews. Presto cutter and lots of high quality silicon diodes at prices. 
WO tape recorders” awe Tene’ amplifier. | which invite comparison. Everything guaranteed 
“Emidicta™ recorder. Grampion mic's, other items | t2%_,Pald, and post free, of course. Australian 
20 Lexington Ave., Eastwood. N.S.W. 85-5244. | Electronics (formerly Electronics Associates), 76 


View St, Hobart, Tas (aa 
CHEAP Tape. “‘Sonocolor” 1200ft 7in reels. Cost 4 
MULTIMETER, University MVA-3, almost new 
Second Banh tobe orate ee Hundreds of | ‘very little use, £15. Write “Meter” tio Box 56d 
ables. Finest makes. From £10. Central Dealers, | 20. Morwell, Vic. 3 


349 Pitt Street, Sydney. NS.W. 61-2790. ALUMINIUM Sheet off-cuts, all gauges. Suit 


U '- . a 
pect sence miniature tuners less valves £5. pe ane tacnee siento atest Noe 


Melbourne Wesley, 22 , 
Ni Sbringvalen wie. ¥ Chariton St..] Cosgrove Road, Enfield, N 


SSB TRANSMITTERS. Heathki 0 + | FOR SALE. Henderson Single Phase Auto. Trans 
a ANE Ad EA Tee re eeerauser former, 415-246 volt 4KVA. Sulit X-ray or lab. 


Heathkit HX-20' all band filter rig, £125. W. J.| Frank Smith, Box 293, Forbes, N.S.W, : 


Bell, Staywood Park, Wangoom, 3 : 

Y goom, Vic GENUINE West Australian polished gemstones. 1¢ 
CUSTOM built. trans! : selected colourful stones in transparent. plastic 
single tor enences SOregUetai rtettar hn eroen. presentation box. Ideal souvenir or inexpensive 
rectifiers, electric motors, transistor radios, | Means of making your own Jewellery gifts, pen- 
General ‘engineering, fitting and turning, sheet dants, bracelets, et. Send postal note 25/, 
metal work, etc. Batuinsan Transformers, P.O. A. Gemstones, Box 42 P.O., Applecross 
eer 523, South Brisbane. Phone Beenleigh 33,| W-A. ; 


Euan bps a Bice Bee PN te i Pe 7 
47 condenser microphone compie‘e eads, : Ss. rew Decca stereo Picks: 
deluxe stand. Cables included. £100. ,| Ue. new head, £25. ARB 2460V tees 
_TVQ-0, Box 751K CPO. Brisbane, Gene Walte, Congupna Rd., via Shepparton, Vic. 

“NATIONAL” 2-band 9 transistor receiver, work-| R.C.A, AR8B8 Recelver. Xtal filter, ‘‘S’’ meter. 
ing order. Leather case, £15. Write A. G. Gray,| c/w manual, 73KC-30MC, £90. yew Quinton. 


y 


“Minnel'’ Toobeah, S.W. Line, Qid. i 39-5301, Syd., after 7.30 p.m, 
GNE only Geloso G209 receiver. Ham_bands only. | SELENIUM Rectifier. U.K. uality produc F.W. 
80, 40, 20, 15, 11, 10 metres. Crysta! iter Bridge, i2v-4A, 24); V2ve2A,” 1s/6: MS aiveel 


selectivity, switchable to upper or lower side- VR10S8/30, 9/; VR150/30, 11/. Post free. Radio 
band for SSB. Total of 12 valves. Price including Electronics. 2/124 Od South Head Rd. Belle- 
sales tax £100. vue Hill, N.S.W, 38-3850. : 
a oiete ith ier idet KWS500 ted aide i eS eI eM Oe REL SS SS ; 
w ullt-in power supply. Employs one E: 

813 valve in grounded grid comnplerely Tvl BO ae reat d betel dio) Reet 3.5- 
suppressed, Frequency range 80 to 10 metres. s, excellent | condit-on; :, Of trade on: 
Price including sales tax £120. super broadcast receiver. Taylor's Service Sta- 
One only Viceroy Mk W77 ham band receiver.| tion, Laurieton. Phone 43, N.S.W. 
160 to 10 metres. Triple conversion. CC front d 
end, Slot filter incorporated. Absolutely all} DECEMBER Specials. 2N2552 Pwr. trans. 20W. 
modern features for SSB working for which this} 3A, .15/ ea, 700 PV 7SO0mA diodes, 8/9 ea. 
receiver was built. Price including sales tax £226. or 6 for £2, 1N429, 6v zeners, 15/6 ea: 6v- 
We are the Australian agents for this equip- By IW zeners, 15/6. All guaranteed, Post 
ment and can offer full technical specifications znd packing, 1/6. M. and R. Electronics, a3 
_ upon request. R. H. Cunningham. Pty. Ltd., 8] Antill St., Watson, A.C.T. 
Bromham Place, Richmond, Vic. 64 Alfred St., 


Milson's Point. N.S.W. EVERYTHING must 90. _ Recordin equip... radio 
facet dns arts, xmtrs., instrument. st from Eastwood. 
TRANSISTOR receiver kitse's, the ideal Christmas Box 93, Trarajigon, Vic, ef 

ete iat ne snenaiete. ALAneNstOr. &: facltals kit, 

mplete to e last screw, includes all com- te " 
ponents, printed circuit, instructions, attractive Seaton Pee BN Let 
plastic cabinet, battery, etc. Has an outstanding Bookham, N.S.W. % : 
Pr eee Lp iB a Full price Ad Tran- ' So W. i 

r receiver same as above less one 3 
Easton Ber, SBS, Full price 59/6. Hallard | Pivart turntable, All, palsnce. rm, a. Goouineal 
Seti eee ph Steel cident cha Ee 10in Twin Axiom speakers, £120 or offer. 68 
Kerferd Road, Middie Park, Vic. 4 


Vv. good 
“'Dallaroo,”’ 


goes ane uadat never, mee poleld ate ails pation, 
version/extension racks consisting of mini- | ~~ ; 
ature 9-pin plug coupled to a minteture 7-pin| TELESCOPE, 8in_ refi.. Equat. mount,  settin 
valve socket with 5 resistors 1/. Full wave] Circles, motor drive, £85, 47 James Pde., Wa 
selenium rectifier bridges 110V-1!2amp, 1S/ ea.| lerawang, N.S.W. Phone 215. e 
Adjustable wire wound resistors 6 ohm 4 amp, | ———— ea 3 
6 ea. Motors 1/3-h.p. 1650 rpm. 115VDC, £5] SELL. All back issues “R. TV & H."' In stock 
@a. Transistor stabiliser power packs-—-6V/8A,| all times. 1939-1955 coples, 2/ each; 56-59, 
£8; 3V/SA, £65; 8V/2.SA, £8; 30V/4A, £12; 3/ each; 19350 to date,‘ 4/ each, Post Incl. 
6V/16A, £12; 6OV/10A, £20. PF Condensers Phone, write or call, 1. Weir, 56 O'Connor 
18uf. 300V, 1 ea. Lane's Electronics, 15 St., Haberfield, Sydney. 71-2569. Wanted t 
Tallawalla St, Beverly Hilts. 50-8249. buy copies. 
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LASSIFIED ADVERTISEMENTS (Continued) 
3 FOR SALE 


as Collectors. Ultraviolet fluorescent lamps. ; Save Hours Weekly with this 


‘The new and wonderful tubes from the U.S.A, 
form the basis of exciting new way to catch 
flying insects, beetles, moths, etc., during sum- 
‘mer nights. Tube fits any standard 240V. 20W 


e °@ e ® 
2ft fitting and is madly alluring to winged in- t N El t S| d R 
sects. Tube only £3. Tube plus standard W 
3a0V batten fitting with ballast, ratarter, flex, excl Ins € ec ronic ] € u € 
etc., £7/15S/. Free bulletin included. “How | 

to build your own UV _ Insect trap.’ Post free. 


Ph. 50-8249, Lanes Electronics, 15 Tallawaila 
St., Beverly Hills, N.S.W, 


SS es and Instruction Course 


ful black light tubes from the U.S.A. fit any 
‘standard 20-watt fitting. Unlike the insect 
‘lure tubes they give out practically no light in 
visible spectrum, but make fluorescent materials 
ff in the dark in their own beautiful indi- 
vidual colours. Minerals will glow, “Day Glow" 
paints and many household powders, oils, pias- 
ics, will glow, Of scientific Interest, and_ lots 
of fun with Invisible inks, art work, etc, Tubs 
enly £4. Tube plus standard 240V batten 
fitting complete with flex, etc., £8/10/. Free 
bulletin Included, “fun at home with a UV 

ineral lamp.'' Post free. Lanes’ Electronics, 
‘Beverly Hills. 


DRILL Speed Controllers. These new ‘‘Elec- 
‘tronic Power’ brand controllers allow you to 
set the speed of your pistoi drill to any de- 
‘sired speed. The units use the latest silicon 
SCR circuits and are housed in an attractive. 
‘sturdy plastic case. ideal for drilling plastics. 
metal, circle cutting. etc. Creep speeds 
‘to 3% top speed. Chuck size Yin to win max. 
Motor's rated current 2% amp. max, end for 
-pamphiet or send £13/10/ for ready-to-use 
unit. Kit from £9 (not available to minors). 
brats 3/ postage. Lanes’ Electronics, BGeveriy 
Hills. 


TRANSISTORS at low cost. OC28, OC35. 16/6. 
“S69T, equivalent AFY19, 20/, OC171, OC170. 
(11/6. 0€201, OC202, 0C€203 0c81 


Beginners & Experts 


easily beat conven- 


tional slide rule 


users with this new 
rule & its five times 


faster methods. 


0c82, 8/6. OC71, 7/6. GET884, equivalent claws Eedcraniac ; 
i 9 ry . ° V+ yw ist 
nas Meilealeae CNet, Ute ee erriges "9 CALCULATIONS You combine ALL 
Hurst St., Seaview Downs, A. WITH THE 
MAT120, 15/6. MATI01, MATi21. Supe Rutt the lastest scales to 


MAT100 

"17/6. $49T, 17/6. Low price A.F. and R.F. 
Transistors, 5/6, Scott Enterprises, 10 Hurst St., 
| Seaview Downs, S.A. 

TAPE Recorders. Demonstration modeis Uher pro- 
fessional! Royal stereos from Australian agents. 
‘From only £200 ($400). Also new _ machine 
| from £250 ($500). Sydney, Atram Pty. Ltd. 
| 92-4177. Melbourne, Atram. 51-4466. 


.0.C. Point 4/E magnetic cartridge with spare 
ew. With guarantee, £25. C, Carvan, 


| stylus, as new. 
i , ; 
eo oee: ore renrith.. N.5.W." 82064. Specially selected Slide Rule and eight lesson Electronics Course designed to 


= solve your problems quickly . . . accurately. 
READER SERVICE No need for a library of design data. 


oh: No n S i 
SOMETHING DIFFERENT! Send stamped addressed eee noes oeacena rovgn 
$ 


‘envelope for full detalis of W.A.’s interesting < 2 
| and, attractive minerals and gemstones to Box @ Tables and graphs @ Text books 


work this Magic 


Bs P.O., Applecross, W.A. @ Magazines @ Manufacturers’ data 

in. testing. PIeTauocmante: etal Contes any when you can calculate component values instantly. You can re-design and adapt 
| frequency. £20/10/ pius tax. Eccleston Elec- overseas circuits to the parts you have or can quickly obtain — WITH THIS 
[ tronics, 146a Cotham Rd. Kew. Vic. 80-3777. SLIDE RULE AND 8 LESSON ELECTRONIC KNOW HOW. 

BENDIX RADIO COMPASS, automatic and man- This special Slide Rule is a silky-smooth, seasoned 10in instrument that can 


ese Ns. ee SP sse4 42 Cambridve | be used for conventional calculations too. 


eA. Australia’s only representative tape rer ‘Specially designed for electronics work it has special scales for 
rding association, Invites you to join the ever - ; 
me gasing ahs of ae aes from wt ls , @ Decibels @ Inductance 
P world; bi-monthly magazine, roundrobins, it: 
meench ehagd fo Write Hon, Sec., P.Q., Box 67, @ Nepers @ Capacitance 
| Eastwoo S.W. 
’ Saab Ss aioe a eda @ Powers Vectors 
JELBOURNE Ta Recording Enthusiasts. Join Mf ; 
the Recording Society of Austra‘ia for practical 4 @ Surge Impedance @ Frequency/ Wavelength 
paseo, "ska doa Eee, Wie : 
7 a oe ee eee eet eet ee An eight lesson electronic instruction course comes with each rule .. . in- 


DUR R. TVGH, Electronics Australia, etc.. bound | cludes clear diagrams and step-by-step explanations to make learning fast, easy. 


nto hand sewn, gold embossed, enduring books. ‘ 5 F i x : ; 

77 Pacific Ave., Penshurst, N.S.W. 57-7092. Several hundred practice problems deal with widely occurring situations in elec- 
ARING for miniature battery motors to make tronics . . . teaches many special short cuts .. . lists the best setting for solving 
“your own gearbox for electronic projects suc s . q z1ves 4 tl ami jects 
MT Cacsbund coenee. us edvertices i complex problems. | Gives you extra time... for your family... for new projects 
“Transistor Kits." These gears are ideal for ... for club activities WITH THE TIME YOU SAVE using this new Slide Rule 


hobbyists, experimenters, remote contro! models, | i i toy , /19/6—fill i 
kant 2/6 cr samples and technical iatorm: and eight lesson electronic course ... all yours for just £14/19/6—fill in coupon 
ion to Clive Witchell Industries, 2 Ethel St., or write BOW. 

Or, n, Cc. 


reais ft SATISFACTION: Warranty 


| Deliver all. orders. Qid., Bris ) q 
cn esa Mceme SEND COUPON TODAY The Electronics Slide Rule 


DREIGN Forum. Magazine, for domestic, whole- 
‘e and world-trade assistance. 6 issues, 20/. : ° ° ° 
Sample, 3/6. Australian Distributor, Thomp- — to Top Management Services, 69a with Instruction Course is avail- 
ee aie Brighton S.5, Vic. Phone able only from Top Manage- 
ment Services and is covered 


W.A. 
ey Please send me your Elec- ; if 
by our exclusive “Satisfaction 


tronics Slide Rule with 8 lesson 
Electronics Course. I am en- Warranty." Order it-new wee: 
use it for ten full days. Then, if 


closing £14/19/6. 
you are not completely satis- 


d are from 
) A.T.R.S., Box 9, P.O.. Crows Nest, N.S.W. 


GEMSTONE Jewellery, pendants, bracelets. etc. 
Pendants, 12/6 to 17/6, attractively boxed. 
A free gemstone sent with each price list. R.M. : Rok : 
1 Gems, Box 77 P.O., North Essendon. Vic. ( Please send descriptive litera- 


ture only, without obligation. 
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WANTED 
IEC iar copy Wat Ne se circuit or § ONAMEB \i.c..lcccesgees bee cne cee fied, we will refund full pay- 
ey. manual. P. Ward. School Residence, Litch- ij Cc ° h 
field, Vic ADDRESS ment. Australian opyright 
COMMAND gear and mobile equipment, any f ai sre Ngee Rais Seok au et oe ° . 
“condition. Sneddon, 7 John St. Cardiff. N.S.W. 10/65 Registration No. 64,415. 
WANTED. Goodmans Midax. Phone 94-4193. pe RGAE eS Wak cae es pi Sr A 
GS. Hodges, 35 Lewis St, Balgowilah. N.S.W. (emesis My ES eas ENAD RNS CNY NS EN NF OG CD NNN RS LD 
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Now available, | 
Radford 15 and 
25 watt ampli- 


FAX 150 Stereo Tuner 
Amplifier, again available 


fiers and  loud- 
speakers. 


Fi News 


THE MONTHLY NEWS SHEET FOR ALL 
HI-Fl ENTHUSIASTS. DECEMBER, 1965 


FREE 16-PAGE BOOK DESCRIBES A 


£24/10/- TAPE RECORDER THAT AMAZES 
THE EXPERTS 


This 16-page book has aroused considerable 
interest among tape recorder enthusiasts who want 
to know all about a remarkable British invention 
which makes possible high quality recording at an 
unusually low cost. Copies are available free and 
post free from the addresses below. 


This unique unit comprises a Tape Deck, Pre- 
Amplifier and Microphone that enable you to enjoy 
high quality tape recording at- a cost of only 
£24/10/. How? Because the Tape Deck is designed 
to operate with your existing equipment, i.e., any 
record player or radiogram. 


In the matter of recording—of putting sound 
from a microphone, radio or any other source on to 
magnetic tape—this unit works in much the same 
way as any other high quality tape-recorder. The 
real difference lies in the clever way it uses your 
existing record-player (with its motor, speaker, 
valves, transformer, amplifier, etc.) to give top 
quality results at lower cost. 


You can record simply by placing the deck on 
Menc stor B PRECISION DIE-CAST BASE to any turntable, start the turntable and switch on 
TAKE-UP SPOOL FINISHED IN HAMMERED BRONZE the transistorised pre-amplifier provided. You may 

PRESSURE PAD ASSEMBLY now record with the microphone. To record from 

radio simply plug in the leads from the pre-amplifier 
into the extension loud- 

TAPE GUIDE speaker sockets. To play 


Qs 
KF back the recording, plu 
Sj A , g 
Nae HERP into the pick-up sockets of 
LN SUPPLY q 


ERASE MAGNET ASSEMBLY 


your gram or radio. These 

= leads may be left plugged 

SS in and you control all 

S functions from the pre- 
amplifier control box. 


PRESSURE ROLLER ol 2 600 OHM MOVING 
ASSEMBLY a : : ZZ COIL MICROPHONE 


PAD. 


“5 | DETAILS FOR THE TECHNICAL MAN 


CONTROL-UNIT (PRE-AMPLIFIER) 


RELEASE BUTTON Outpu¢ voltage from CCIR test tape, or average program 
: level, 0.25 volts rms. Noise: Better than 3 mV rms. Response: 
_—'___ COMPLETELY TRANSISTORIZED PRE-AMPLIFIER UNIT WITH Playing EMI or CCIR test tape. Plus or minus 3 dB from 60 
Ceefitis- SELF-CONTAINED BATTERIES DESIGNED SPECIFICALLY to 10,000 c/s, Record/Replay, same as above. 
0 FOR THE GRAMDECK TAPE DECK ATTACHMENT 
TAPE TABLE 


Output at peak recording level 4 m/V rms. Impedance: 700 
ohm at 1 Kc/s. Induetance: Nominally 120mH. Gap vertical: 
Nominal with 0.00025in. Top-track recording. Wow and 
Flutter (from tape tabla only) better than 0.15% rms. measur- 
ing all components from OQ—300 c/s. With transcription turn- 


QUESTIONS AND ANSWERS tables better than 0.2%. With commercial gramophones or 
. ‘ changers, better than 0.3%. 

ere, in question and answer form, are some of the points enthu- 

ftack head? ........ Yes Fit on record changers?....Yes. H - 
Meeetrc erase? ......... Yes. Tapes any speed? ........ Yes f ASDIC BRISBANE AGENCIES + 

without recording? .. Yes Easy to fit? ........... . Yes i 
MMDOSC? ©... ees Yes Spool sizes up to 53in? ...... Yes i STEREO SPECIALISTS, 16 Stanley Street, H 
brd direct from radio? Yes Very reliable? ........... . Yes § 166 Glebe Road, Glebe, N.S.W. South Brisbane, Qld. 5 
of these unique machines have been in use every day for over : Telephone 68-1014 4-5466 i 
ars and required replacement of the recording head only. at a § 
lerate cost. Hundreds of unsolicited testimonials keep pouring in § Please forward, free and post free, your 16-page booklet 

delighted users who tape even whole libraries. Many others use H on the unique Tape Recorder described on this page. 

as supplementary recorders to their more expensive machines. # 
ly may be used to great advantage with hi-fi amplifiers and trans- J Name  ..........sseesseeeesseee sence: IF ties kek Ona RC H 
ion turntables. H H 
se unique Tape Recorders are imported from England and sold 5 Address. ..... spies slosh fs So OIE OSU ON wise) aye 1 
toyethe Agents at the quite remarkable price of -£24/10/ for § 2 o.oo. occ ccc cece cccvecccccccccscceseus States ccncees j 


complete unit (Tape Deck, Pre-amplifier and Microphone). a 


This A.R.T.C. Success Story Can Be Yours! 


= YOU CAN DO THIS 
WHY NOT TAKE THIS = PRACTICAL WORK ON 
ARIC.TELIVISION COURSE ; i EQUIPMENT AT THE 
LOOKS LIKE THERED ‘ : COLLEGE, BUT [D RATHER 
7 @ 


| 

; 

{ 

{ 

v 

+ 
TRAINED By ! i 
A.RT.C.? WELL CAN GET OUT OF . , 
YOU'RE THE MAN |(U .¥ | | SEO oan YOUR CEAD-END 5 
( JOB, AND EARN 4 


50 PEN eS Coe MORE MONEY, IF 


YOU MAKE YOUR 
SPARE TIME PAY 
WITH AN A.RT.C 
COURSE. 


GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT MAKE SPARE-TIME MAIL COUPON NOW 
THE COLLEGE MONEY You are invited to mail the coupon 
below which can be your first step to- 
With A.R.T.C. you can obtain the If you wish you can make your spare wards securing a job or business of 
training you need. At the benches and time earn money for you. Many your own with good prospects, security 
in the lecture halls of Australian students make extra money at spare and big money. A.R.T.C. will mail to you 


by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a | 


Radio and TY college or in your own 
home by correspondence ... you can 
be taught every important aspect of 
radio, television, details of every appli- 


time work after only the first few 
weeks. Think of all those things extra 
money can bring you, home of your 


cation’ of the fundamental principles. own, car, time for relaxation, ete. better job, how you can succeed in 
The course is intensely practical and Safegard your future .... mail the life. Post the coupon, phone or call 
individual. coupon today. NOW. 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 
206 Broadway, Sydney, N.S.W. 


Dear Sir, 


Please send. me, without obligation, your fi 
booklet “Careers in Radio and Television.” 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. I NAME occ eeeneeeceecreraeereceererl 
E.S. & A. BANK BUILDING, | 


Chr. Broadway and City Road, Sydney. j 
(Opp. Grace Bros.) Phone 211-4244 (3 mang EL pp TAMMIE || | ecnanccdaactsnanccscccscivsaccassusssosccisdeesscvececceege aed ee 


Printed and published by Sungravure Pty. Limited, of Morley Avenue, Rosebery, at Morley Avenue, Rosebery. 


